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RT-77/GRC-9, Schematic Diagram 
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NOTES: 
TO LV+ TERM."D" 
ON J-404 1. CONNECTIONS ARE SHOWN TO WIRED SIDE OF CONNECTORS. 


2. CAPACITOR VALUES ARE IN MICROMICROFARADS UNLESS FOLLOVEG BY "MF® - MICROFARADS. 


3. RESISTOR VALUES ARE IN OHMS UNLESS FOLLOWED BY "K® - WILOHM (1,000 OHMS) OR ®MEG* - MEGOHM 
(1,000,000 OHMS’. ) 


\y. INDUCTOR VALUES ARE IN MICROHENRIES UNLESS FOLLOWED BY *MH® MILLIHENRY (1,000 MICROHENRIES) OR 
*y@ ~ HENRY. 


5. ALL RELAYS ARE SHOWN UNENERGIZED. FOR KEYED RELAYS K- 0} AND K- 02 THIS 1S THE STANDBY POSITION. 


2 Radio Transmitter ARC Type T-13(14v) and Type T-13(28v), Schematic Diagram 
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8. DC VOLTAGE VALUES ARE APPROXIMATE AND ARE BASED ON THE FOLLOWING CONDITIONS: 
A. NEGATIVE TERMINAL OF VOLTMETER GROUNDED TO CHASSIS EXCEPT WHERE A DIFFERENT 
CONNECTION IS INDICATED. 
8. LV+ AT INPUT TERMINAL OF TYPE D-I0A DYNAMOTOR ON RECEIVER SET AT 135 VOLTS 
(FOR 14V TRANSMITTER) OR 27 VOLTS (FOR 28V TRANSMITTER). 


C. VOLTMETER OHMS-PER-VOLT: EITHER L000 OR 20,000 EXCEPT WHERE SPECIFICALLY 
INDICATED. 


7. fos OUTPUT FREQUENCY. 
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WIRED PLUG ARC 11934 
CONNECTION MADE HERE 


WHEN RECEIVER 1S USE 
WITHOUT TRANSMTT TER 


NOTES: 

1 CONNECTIONS ARE SHOWN TO WIRED SIDE OF CONNECTORS. 

2 CAPACITOR VALUES ARE IN MICROMICROFARADS UNLESS FOLLOWED BY "MF" -MICROFARAD. 

3. RESISTOR VALUES ARE IN OHMS UNLESS FOLLOWED BY “K"-KILOHM (1,000 OHMS) OR "MEG"-MEGOHM 
1.000.000 OHMS 

4 INDUCTOR VALUES ARE IN MICROHENRIES UNLESS FOLLOWED BY “MH"-MILLIHENRY (1,000 MICROHENRIES) OR 
“H” - HENRY. 


6 THE IF IS IS MC. THE RF OSCILLATOR FREQUENCY IS I5 MC LESS THAN THE RF SIGNAL FREQUENCY. 
geese masher le inte al 
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.0-C VOLTAGES SHOWN ARE APPROXIMATE AND TAKEN UNDER THE FOLLOWING CONDITIONS: 


eee CD 


A. LV+ AT TERMINAL "2" OF J-108 SET AT 13.5 VOLTS (FC 
Bee. sauacee , ( l4V RECEIVER) OR 27 VOLTS (FOR 28V RECEIVER) BY ADJUSTMENT 
B. AF CATHODE LINE, TERMINAL "B" OF J-102, GROUNDED 
C. SENSITIVITY LINE, TERMINAL “E“ OF J-I02, GROUNDED; NO SIGNAL INPUT 
D. 20,000 OHMS-PER-VOLT OR 1,000 OHMS-PER-VOLT VOLTMETER USED, UNLESS OTHERWISE INDICATED 
E. ALL VOLTAGES ARE APPROXIMATE AND ARE MEASURED USING A D-I0OA DYNAMOTOR AS THE HIGH VOLTAGE SUPPLY 


WHEN A D-l0 DYNAMOTOR IS USED VALUES WILL BE APPROXIMATELY 10% LESS. VALUES IN PARENTHESES ARE 


THOSE OBTAINED W 
Mn hea HEN DYNAMOTOR SUPPLIES POWER TO TRANSMITTER CONNECTED TO J-103; NO RECEIVER 


FL NEGATIVE - TERMINAL OF VOLTMETER GROUNDED TO CHASSIS. 
REFER TO PARAGRAPH 1-9. 
DELETED BEGINNING WITH SERIAL NO.700 OF R-I5 (l4V) AND SERIAL NO.I06i OF R-I5 (28V) 


ADDED BEGINNING WITH SERIAL NO.700 OF R-I5 (I4V) AND SERIAL NO. 106I OF R-iS (28V) 


. VALUE CHANGED TO 300MMF BEGINNING WITH SERIAL NO.700 OF R-I5 (l14Vv) AND SERIAL NO.IO6! OF RIS (28v) 


3, Radio Receiver ARC Type R-15(14v) and Type R-15(28v), Schematic Diagram 
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CONNECTION MADE HERE .2aMF (14¥ OR 26") 
WHEN RECEIVER 1S USED 
WITHOUT TRANSMITTER. TO HEATERS (LV+) 
eee ee i  - f -  - — —  - —_-- — 
NOTES 
6. DIC VOLTAGES SHOWN ARE APPROXIMATE AND TAKEN UNDER THE FOLLOWING CONDITIONS: 
ee ee ” ME"- MIGROFARAD A.LV+ AT TERMINAL "2" OF J-308 SET AT 13.5 VOLTS(FOR I4V RECEIVER) OR 27 VOLTS (FOR 28V RECEIVER BY 
2. CAPACITOR VALUES ARE IN MICROMICROFARADS UNLESS FOLLOWED BY MF -MIC i ADJUSTMENT OF LVT SOURCE. 
3. RESISTOR VALUES ARE IN OHMS UNLESS FOLLOWED BY" K"-KLLOHM (1,000 OHMS) OR” MEG"-MEGOHM B. AF CATHODE LINE, TERMINAL “B" OF J-302, GROUNDED. 
(1,000,000 OHMS). C. SENSITIVITY LINE, TERMINAL "E"OF J-302,GROUNDED; NO SIGNAL INPUT. 
4. INDUCTOR VALUES ARE IN MICROHENRIES UNLESS FOLLOWED BY "MH"-MILLIHENRY (!,000 MICROHENRIES) OR D..20,000 OHMS-PER-VOLTOR 1,000 OHMS-PER-VOLT VOLTMETER. 
“H"- HENRY. E..ALL VOLTAGES ARE APPROXIMATE AND ARE MEASURED USING A D-IOA DYNAMOTOR AS THE HIGH VOLTAGE SUPPLY. 
5 THE IF 1S 15 MC. THE RF OSCILLATOR FREQUENCY IS 15 MC LESS THAN THE RF SIGNAL FREQUENCY. WHEN A D-10 DYNAMOTOR ISUSED VALUES WILL. BE APPROXIMATELY 10% LESS. VALUES IN PARENTHESES ARE 


_ 'THOSE OBTAINED WHEN DYNAMOTOR SUPPLIES POWER TO. TRANSMITTER CONNECTED TO J:303, NO RECEIVER DRAIN. 
F. NEGATIVE TERMINAL OF VOLTMETER GROUNDED TO CHASIS. 


7. DELETED BEGINNING WITH SERIAL NO 51 OF R-I9 (I4VJAND SERIAL NO. 780 OF R-I9 (28V) 
8. ADDED BEGINNING WITH SERIAL NO.5! OF-R-!19 (14V) AND SERIAL NO. 780 OF R-19 (28V) 
9. Te CHANGED TO 300 MMF BEGINNING WITH SERIAL NO.51 OF R-19 (14V) AND SERIAL NO.780 OF R-19 (28V). 
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4. Radio Receiver ARC Type R-19(14v) aha Type R-19(28v), Schematic Diagram 


‘ 


*y yaa) UI al 


woke at aoe as tiltinentiutats 


ens a 


Ve e se ae & ef, 
D vider ries rans a Se ‘aah er a © 
. ae 4 
ry , y P 4 
er " 
es) 
¥ iN « | 
i& 
~ 
. - ae 2 wee ery 


: 


parade sarwouintyigeal Hi~ aie re =, ve, +a eeepc ne aT 
} aS ee ts (ee 
al pevag! Me okies mame Te tae { 


> 4 , ' Siw = yr arate we, ae ee fre, ate “aah a wal PO he SO eet eee 
BS RS HORNS a AE meshed Mined ceca edieaplinelaly 2h A Wipeassecies ma igri ale eet 33 pea a eels ~ 
. ii : i hai 
en anne Nane Van een onten Meters hirer wr noe okt ovc om penn ae oe ohio te tty Mee Pf ae gore tome A TATA 8,1 - 
ie = 9 hh oh 


> set 


ot maaan tat drpe coe ed itn cnc YAAPISn an? NNN DNAS reey ME AN lel US eae Sle, abot 
: 


nek rr site ro teehee ot 


3 > tyes gets te ale og ey 8 Pa 
SEP CNR te Cees et, ideas rhea ar rammnt 4 sare os Siti Raliet 
‘ rs ¥ i ; a 7} te | % > wn J bel 


Le rie f hy vids Sey 


Fe . ’ a ae wa: 
sh arelincority pervade tie = 6 nr moe hemp arcane ys ain novell tes we on ae on di seaiansi “inthea ae a 

Re SS OR asic re oven 8 A ae 

PR AIDE et te ae 5 fy 8S aged: i Vee Wee A 

Fe oF WN Poy Ptgentesneneamennn Ae yi. i mas eg vs Piet pert 3: sbi Fe. em beter) ares 


iy 


‘an ae Me ty Si +g” Som “3 a * 4 i> 
¥ + i " ae p iy ‘ Maia ee be ie ae 


erie ha : ye asad or ah 
7 vod a bo aed . vi N t ete tie th, al 
amas re ! ee eel a Wa he anette AA) tentalings Aap edited” RE es ear AO, See beth Se pete A ae ebb “ei, tall p ah eerty et ca lajtbcenty 


/ y Die = 9 


age atone 3 ce RAP ORAT ATE ah TARE MRE THe yates ct a 
re ge Or ee aT AY a BY PI Eph ie ER 28 i 
hl Vee oR A , QR Thea" ONe ire Od 0 waaniyh 


Pe te Pe ed A CP HSOR, GUAR RC a asa 
SRY: «ec ihe posi Nomen aya, eee Oh sywe Wey Gage isin eae nm 
. lay ed bia bas ied Fa aOR a od oa aur is # 


“1, EROW Bh t $i Phe cmateeh AAG BY MOREE OSS oe Re 
ey el £ \ SOP omer 24 1 OS bane et eerste Ce rr t | rei 

FEED OUR OHA CLL OTIS RITR TO OR WE ATT Gt i earn i 
ee TECH ALR, Oe Sats, RIG TO - oeeO eye TS Ase Wath. : 
EA ttt Tae RWS saprige Wr Be abn. Cee Ga. vee, key eae Mery 
acetate MOLE IN BRAG ay PE. AE ae EA} wee at MN, et) ate 289" oye wel 
| ats We FEL a each ti WYNER ork ey te Stal tt hela) bint Wei, PETS 


z 
, 
=~ fis rd ‘a 
YE ARGON “yeas AI 
. : ‘ 
i 3 
u \ * a i 
» _ 
‘ 
‘ yt 
Li . 
cea 
; 
, a ps 
; Sty i rr J . 
; , be 
4 7 - 
1 ee. 7 ¢ Oe 
wt 


PF 
uy 
i 
| 
- 


ae, 
&« Avs 


4. 


Ta 


nn Tee roe 


-_ . 


me Ve 


ie 
es 
ae 


oe, X ; 
7} jie 
yom we ot 
fee, 

we 


eo ROE ETE SSI Ty 
a eae : j ‘ ies yg ; 
a es y - - 4 


pgcamperermrcte se: Are 


gerne wane Oe SRI TE Aegon 


4 ow 
A heen ee 


’ 


Be ne os eas] Fees i: 


Divs Bw THT MARS : Neeceatial 


MCBONE R 


4 
HE 4O*E 
a) a a 
ABA} .10° 


«t 
ve * 


A nt pasty #%.. © 
Saath NE WRIMESEA CORR 
£ 


shag cote ft e 


o, 


fala 
owt. wy: ted w= MO ty 


74 5 mses Hip wie 

: wre) - 
i ¥q Oe 

4 sees oF he qo Pe iit he Shey, wa aU ' ree nay 9 % ae. . 

wey ae 


Ry ERY Be are \ s 1 aR : i f we 
rss” ‘ bm re baa} 


¢ 
“aL 


os 4 ie eeusie vm *o : 


SOG ora nga) Fy ey as zm 
a werent yg a us Z >= A * FeO! . ‘ ne ete teen; Rare 


ee Gs aris : 
vend Yo Ae N 


vi 


‘ 4 ante erdp syn oe 7 oP one 
‘ ey 5 r f j 
, D r 
f nt foe ot. 
f U = ‘ 
} isa Th ¢ 
3 : e . 
j . " “ > 
2 ‘ 4 
doyinl 
ne , : 
ly r t 1} 
etl 5 : H 
i 
t i f ? - 
’ 4 
i 
ee 
ha: 
ull 
ime } 


} 
t r x 
‘ 
i we 
ae t 
‘ 
; ‘ 
; 
J ¢ 
‘ae fi preprwentte» ir i ae aes | 
. 
) 
4 
u 2 
ft J ‘ 
i 
; | Ma ; na 22 
n 4 " 7 
hay Ne ae pice ‘ ' ROR 
- Oe he sink 
eh = Pear reel rh 1 un BHT 
tobag } 4 e : ” 4 Y 
vi ¥ i ~. - 

‘ a T t f f 


C-SOl J-507 Vie SO? 
$0 6-502 IF 1487 SOV SCALE 
TEST MIXER 
(NOTE 13), 69 Ay ato RF OSC EMPERATURE -F REQUENCY 
SHORT ANT (SEE NOTE 5} 2-504A 6) meat COMPENSATION 
- az — a 
ree ' ia C-509 2 C-513 
= c-503 | _|K-50!, SE SOA C“505 ve 6ci==|3 
srauapeh a SB eh ---|t + C-5I7 
j ; - fj s ~~ = WA 
Lv+ SouRCE baer! = C- 504A 105V Aw 5] 4 q 7 coud eas 


38V 20,000 OHMS/VOLT 


-—wn - - 


R-504 
.2 MEG 
od 
ui 
< 


l H 
ee | *T(SEE NOTE 
: ANT [fT 3! | 8) 38. 
« Hi oe R502 
J-502 _ LOOP, Eu-soip2-2MEG 
I ry oust 

O ==] lip) | 
a ee eee 
* FBO AMP L@- |! 


Dé 
: DT Sy i 
: a 7 R-50 : | abe 
L802 ~ BB Noeanra | {e-stog) 1, aaline pobis. i a 
ss OSMF, | C-504F G- 
+ "2-504 RF COIL |SET| 1-503 eo RLS FG a0 
SENSITIVITY “ reo 7 a edad -|-4 cal ual atria fer R-5061- 15 C-5i4 335 
E aie a) (NOTE 11): eae Ts Sane C-515 335 
O ~~ any whe: ky kde a a 200 'C-3i6 A640 
POMS Loran tes cut ok tee Chee eum nn ty Ga ope Oral: R-508 S5IOK 
J-5O Ot \| S 7 
2 8 2 


iv + 


Lees, 


$ 


+281 V (262 V) HV SOURCE 


UT WR aie a peepee 21h a sean, | 


rUVe {AT C=533C) 6 4 


—LV* (AT C-833C) 


i? 


i 
a: | 
—WIRED PLUG ARG-11934 ' 
CONNECTION MADE HERE ; 
WHEN RECEIVER 1S USED ' 
| 

1 

I 


WITHOUT TRANSMITTER 


=V-501% V-503 4 V-505 4 
V-502 V-504 V-506 


| 
\ 
ai 
\ 
| 
HEATERS, R-I0A (14 V) be 


NOTES: 


CONNECTIONS ARE SHOWN TO WIRED SIDE OF CONNECTORS. 


_ CAPACITOR VALUES ARE IN MICROMICROFARADS UNLESS FOLLOWED BY "MF"-MICROFARAD. 


RESISTOR VALUES ARE IN OHMS UNLESS FOLLOWED BY “K"-KILOHM (1,000 OHMS) OR "MEG"-MEGOHM (1,000,000 OHMS). 


INDUCTOR VALUES ARE IN MICROHENRIES UNLESS FOLLOWED BY "MH MILLIHENRY (1.000 MICROHENRIES) OR “HHENRY. 


A “SHORT” ANTENNA IS DEFINED AS ONE HAVING AN EFFECTIVE CAPACITANCE OF 21-50 MMF AND A “LONG" ONE AS 5O MMF 


OR GREATER. 


BEGINNING WITH SERIAL NO. 365 OF R-IOA (I4V) AND SERIAL NO.75 OF R-iOA {28V) "A" ANTENNA TERMINAL 


POST CONNECTION WAS DELETED AND "L" ANTENNA TERMINAL POST WAS MARKED “A. 


DC VOLTAGE VALUES ARE APPROXIMATE AND ARE BASED ON THE FOLLOWING CONDITIONS: 


HIGH VOLTAGE SUPPLIED BY D-IOA DYNAMOTOR. IF D-iO DYNAMOTOR 1S USED VOLTAGES WILL BE APPROXIMATELY i0% LESS. 
LV+ AT TERMINAL 2 OF J-508 SET AT 13.5 VOLTS (FOR I4V RECEIVER) OR 27 VOLTS (FOR 28V RECEIVER) BY ADJUSTMENT 
OF LV+ SOURCE. 

SENSITIVITY LINE, TERMINAL E OF J-503 GROUNDED; NO SIGNAL INPUT. 

20.000 OHMS-PER-VOLT OR 1,000 OHMS-PER-VOLT VOLTMETER USED, UNLESS OTHERWISE INDICATED. 

ALL VOLTAGES ARE APPROXIMATE. VOLTAGES IN PARENTHESES ARE THOSE OBTAINED WHEN DYNAMOTOR ALSO SUPPLIES 
POWER TO A TRANSMITTER CONNECTED TO J-506; NO RECEIVER DRAIN. 
NEGATIVE TERMINAL OF VOLTMETER GROUNDED TO CHASSIS. 


. 


HEATERS, R-10A (28 Vv) | 
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eee 
-—- 
ae I 
2S Cee op eee awe te ae aes ve 


C-507B_c-8 R-503 5 
.05 MF = sik a 
: sce, | a 
TEL Ys! y-s04 w 
rf .05 
= Be oe Ta Se SM AEST RAE 


3.0¥ 20,000 OHMS/VOLT 
0.25¥ 1,000 OHMS/VOLT 


- v-505 V-506 
Wey I4F7 12A6 
SECOND IF -avc DET-NOISE LIMITER AUDIO AMP. 
‘ 
C-536 265V i 
350 273V 
R-525 
R-523 \2 MEG 
150K 
\ ! 
3 87 ) 
hie ¢-537.| +501 
: ~-=-, 
R-526 
1K a 
-535 
O02 MF : ¢ ' 
Ty-501 ejb -3 
{NOTE 12) 
¢-539 
O00! 
“ge 
i 
ee | 
zev| bE E 
eh tg ; HOV ! ; 
R-528 
TK 
/ 
J-508 i 
TO DYNAMOTOR ; 


TYPE D-i0A 
(14V. OR 28V) 
(NOTE 10) 


THE I-F IS 239 KG, ALL THE I-F TRIMMER CAPACITORS HAVE A AC OF I7 MMF. 


. EACH TUNING SECTION OF C-504 HAS A AC OF 346 MMF. EACH TRIMMER HAS A AC OF 16 MMF. 


. SYMBOL NO. C-506 NOT USED. 


. REFER TO PARAGRAPH !-19. 


DELETED BEGINNING WITH SERIAL NO.365 OF R-IOA {14V) AND SERIAL NO. 75 OF R-IOA (28V). 


- ADDED BEGINNING WITH SERIAL NO. 365 OF R-IOA (14V) AND SERIAL NO. 75 OF R-IOA (28V) 


. VALUE CHANGED TO 60 MMF BEGINNING WITH SERIAL NO.365 OF R-IOA (I4V) AND SERIAL NO.75 OF R-iOA (28) 


5 Radio Receiver ARC Type R-10A(14v) and Type R-10A(28v), Schematic Diagram 
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(5. A “SHORT” ANTENNA IS DEFINED AS ONE HAVING AN EFFECTIVE CAPACITANCE OF 21-50 MMF AND A "LONG" ONE AS SO MMF HW. 


—— eS 


Ohl 


Pe ee 


"3.0V 20,000 OHMS/VOLT 
0.25V 1,000 OHMS/VOLT 


LONG ANT. (SEE NOTE 5) 
om Vv, } 
et RF AMP . petepi i4a7 14R7 i4F7 12A6 

12) hs POINT phen TEMPERATURE -FREQUENCY FIRST IF SECOND iF - AVC DET - NOISE LIMITER AUDIO AMP 

SHORT ANT. (SEE NOTE 5) () 262V Cc COMPENSATION mee 
3-601 , 9% 2-60! Beer. 27-603 
Loop c per =o ze =9 R-623 C-636 

= aay an <3 Sa 150K 350 

oe 82 ; 


o—}— 
—— 


=) 620K TY-60! 


1C- 6164 40 
R-608 SIOK 


10 MEG 
R- 619 


C-612 


TEL. s| J-604 +O Sie 


t| J-605 
TEL. J Y—¢ (NOTE 10) 


G-633B C- 634 
C- 633C ay 
pi Ti2emr 5 MF 
) 0 
0 SS Se eS a oo ea oe 7 L- 612 
f Lv+ (AT C-633C) | 98 = 


vs v-606 | J~ 608 
WIRED PLUG ARC-11934 | TO DYNAMOTOR 
TO HEATERS (LV+) TYPE D-IOA 
WHEN RECEIVER !1S-USED v-605 | (14V OR 28V) 
| (NOTE 9) 


i} 
| 
j 
} 
CONNECTION MADE HERE ; 
WITHOUT TRANSMITTER 


HEATERS, R-iIA(28y) | 


on ny tapes Bt eee pee ee et ae ee ee of Lb Se ee Bee Bee pi i A erry, IME yarn) Oe Mal 
NOTES: ctaeaaehiike cd, cob ean aaareames Bic ay 
I. CONNECTIONS ARE SHOWN TO WIRED SIDE OF CONNECTORS. . 7. THE I-F IS 85 KC. ALL THE I-F TRIMMER CAPACITORS HAVE A AC OF I7 MMF. 
2. CAPACITOR VALUES ARE IN MICROMIGROFARADS UNLESS FOLLOWED BY "MF"-MICROFARAD. 8. EACH TUNING SECTION OF C-604 HAS A AC OF 346 MMF. EACH TRIMMER HAS A AC OF 16 MME. 
3 RESISTOR VALUES ARE IN OHMS UNLESS FOLLOWED BY “K"-KILOHM (1,000 OHMS) OR “MEG"-MEGOHM (1,000,000 OHMS). 9. REFER TO PARAGRAPH 1-19. 
4. INDUCTOR VALUES ARE IN MICROHENRIES UNLESS FOLLOWED BY "MH"-MILLIHENRY (1,000 MICROHENRIES) OR "H*HENRY. 10. DELETED BEGINNING WITH SERIAL NO.530 OF R-IIA (14V) AND SERIAL NO. 1405 OF R-IIA (28V). 


ADDED BEGINNING WITH SERIAL NO, 53 & 
OR GREATER. BEGINNING WITH SERIAL NO. 530 OF R-IIA (14V) AND SERIAL NO. 1405 OF R-IIA (28V) “A” ANTENNA TERMINAL O OF R-IIA (14V¥) AND SERIAL NO. 1405 OF R-I1A (28V). 
POST CONNECTION WAS DELETED AND “L" ANTENNA TERMINAL POST WAS MARKED ‘A’ 12. 


6 DC VOLTAGE VALUES ARE APPROXIMATE AND ARE BASED ON THE FOLLOWING CONDITIONS: 
A. HIGH VOLTAGE SUPPLIED BY D-IOA DYNAMOTOR. IF D-I0 DYNAMOTOR 1S USED -VOLTAGES WILL BE APPROXIMATELY 10% LESS. 


LV+ AT TERMINAL 2 OF J-602 SET AT 13.5 VOLTS (FOR 14V RECEIVER) OR 27 VOLTS (FOR 28V RECEIVER) BY ADJUSTMENT 


B. 
OF LV+ SOURCE. 
C. SENSITIVITY LINE, TERMINAL E OF J-603 GROUNDED, NO SIGNAL INPUT. 
D. 20,000 OHMS-PER-VOLT OR 1,000 OHMS~-PER-VOLT VOLTMETER USED, UNLESS OTHERWISE INDIGATED. z 
£. ALL VOLTAGES ARE APPROXIMATE. VOLTAGES IN PARENTHESES ARE THOSE OBTAINED WHEN DYNAMOTOR ALSO 


POWER TO A TRANSMITTER CONNECTED TO J-606, NO RECEIVER DRAIN. 
F. NEGATIVE TERMINAL OF VOLTMETER GROUNDED TO CHASSIS. 


6, Radio Receiver ARC Type R-11A(14v) and Type R-11A(28v), Schematic Diagram 


VALUE CHANGED TO 60 MMF BEGINNING WITH SERIAL NO.530 OF R-IIA (I4V) AND SERIAL NO-1405 OF R-IIA (28V) 
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ANTENNA 
RC TYPE A-138 
ARC TYPE A-I3A 
/NOTE, PARA. 2-60) 


19¥ 
(17 5¥) ' 
nasi f neisef Lee Bi ARC TIPE EASE CONTROL UNIT ARC TYPE C-22A NOTES: WNECTORS SHOWN AS SEEN FROM WIRED SIDE 


id EE i —/oureme wats 4 2MEGF 15K% TIS Me Tet i =f : mn g ‘ 2 ALL CAPACITOR VALUES IN MICROMICROFARADS UNLESS 
Bris Ah Rae Nh . 

| : ‘ F ‘ io ane FOLLOWED BY "MF*~MICROFARAD 

FIzt: ALL RESISTOR VALUES ARE IN OHMS UNLESS FOLLOWED 

BY “K"-KILOHM (1,000 OHMS) OR “MEG’- MEGOHM (/,000,00¢ 

OHMS). 


4° ALL INDUCTOR VALUES ARE IN MICROHENRIES UNLESS 
FOLLOWED BY “MH"-MILLIHENRY (1.000 MICROHENRIES) 
OR “H*-HENRY F 

VAR ' 5. THE RECEIVER INTERMEDIATE FREQUENCY 1S 15 MC 

Lv+ TO RELAYS LOCOMNE THE R-F OSCILLATOR FREQUENCY IS I5 MC LESS THAN 

THE R-F SIGNAL FREQUENCY 


tate 6 THE D-C VOLTAGES SHOWN ON THE RECEIVER SCHEMATIC 
sia a A= 7 pr ee rr ARE APPROXIMATE AND TAKEN UNCER THE FOLLOWING 


CONDITIONS 
COURSE SELECTOR (A) LOW VOLTAGE AT TERMINAL "6" OF J-I03 SET AT 


& TO-FROM METER ARC-15463 oe NOLTS 
(B) TERMINAL “3° OF J-I03 GROUNDED; NO SIGNAL INPUT 


(C) 20,000 OKMS-PER-VOLT VOLTMETER (TRIPLETT 
MODEL 630) USED EXCEPT WHERE 1,000 OHMS~-PER- 
VOLT MEASUREMENT IS SPECIFICALLY INDICATED 
VOLTMETER SCALE. 300 VOLTS FOR VOLTAGES 
ABOVE 30 VOLTS, 30 VOLTS FOR VOLTAGES BELOW 
30 VOLTS 


2 
(NOTE 3) 
35H +0.35H (D) VOLTAGES IN PARENTHESES ARE THOSE OBTAINED 
650 265 OHMS WHEN D-1OA DYNAMOTOR SUPPLIES POWER TO BOTH 
| R-138 RECEIVER AND B-I0A CONVERTER 


RADIO TRANSMITTER ARC TYPE T-IIA OR T-I3 
i} - = 


(E) VOLTAGES WITH ASTERISK (#) ARE THOSE OBTAINED 
WHEN D-IOA DYNAMOTOR SUPPLIES POWER TO A 
(TRANSMITTER NOT PART OF TYPE I5C EQUIPMENT) 
7. THE VALUE OF R-i4i IS SELECTED AND INSTALLED AT 
TIME OF FINAL FACTORY ADJUSTMENT WITH LIMITING 
Tedd VALUE OF 33K TO !30K 


8. THE D-C VOLTAGES SHOWN ON THE CONVERTER SCHE- 
MATIC ARE APPROXIMATE. POWER SUPPLIED BY A D-IOA 
PRIMARY POWER OYNAMOTOR 


+28 VOLTS OC 
TYPICAL A~C VOLTAGES FOR THE CONVERTER ARE OBTAINED 
WITH A BALLANTINE MODEL 300 VOLTMETER, ANO ARE 
MEASURED TO GROUND WITH THE EXCEPTION OF T-20! 
AND T-202 SECONDARY VOLTAGES WHICH ARE MEASURED 
TO THE COMMON CENTER TAP 


10 TYPICAL CONVERTER PHASE ANGLES OF VARIOUS 30 CPS 
VOLTAGES ARE MEASURED WITH RESPECT TO THE AF 
INPUT VOLTAGE, MEASURED ON COURSE “TO* 


P-131) me 1 R-233 AND R-236 ARE SELECTED AND INSTALLED AT 
TIME OF FINAL FACTORY ADJUSTMENT WITH LIMITING 
VALUES OF 0-20K FOR R-233 ANDO IIK-27K FOR R-236 


WITH SHUNT RESISTORS R-301, R-302, R-303, AND R-304 
AS SH@WN, THE EQUIPMENT IS ADJUSTED TO FEED ONE 
VERTICAL POINTER AND ONE FLAG. FOR EACH ADDITION/ 
VERTICAL POINTER (OR EQUIVALENT LOAD SUCH AS A ZEF 
READER) REMOVE EITHER R-30! OR R-302. FOR EACH 
CROSS POINTER METER ARC-I3310 ADDITIONAL FLAG LOAD, REMOVE EITHER R-303 OR R-304 


TO TERMINAL B ON J-30! | (3. VALUE OF R-702 SELECTED BETWEEN ZERO AND 270 
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AF TO CONVERTERS 
uv+ 
PAGGGE 


TO-FROM 
METER + 


285V (275v), SSB. ae 


aS Gay = 26uV (240V) 
C-140A BC R-132 
> 0.15 M = 7K 
SL-110 dp ciey <4 97V (IV) 
ne CuI3IA 
To R133 
HEATERS 1K JFozemr vt 


SENSITIVITY 
‘AF TO CONVERTER 


COURSE SEL’ 
STATOR ©2 


P-101 


(CONNECTION MADE HERE i 
WHEN RECEIVER IS USED 
WITHOUT TRANSMITTER) 


AUDIO ' 


COURSE SEL 
STATOR #1) 
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A. TUNER UNIT. 


The front panel contains the following operational 
controls and indicators: 

1. COMP-ANT (Function) Switch. 

2. Band Switch. 

3. Tuning Control and Calibrated Dial. 

4, Volume Control. 

5. CW OFF-ON Switch. 

6. Tuning Indicator. 


The Tuner Unit houses the radio receiver circuits 
necessary for the selection, r-f amplification and con- 
version to i-f of the radio signals. Further amplification 


and special modification of the signal for operation of - 


the automatic control circuits are provided by the 


Amplifier Unit which is electrically connected to the . 


Tuner Unit. 
B. DESCRIPTION OF CONTROLS ON TUNER UNIT. 


1. COMP-ANT (Function) Switch. 

This switch is located in the lower left-hand corner 
of the panel, and controls the mode of operation of the 
equipment as follows: 

a. ANT. 

The equipment functions as a standard radio receiver 
operating on signals picked up on the sense antenna 
only. The loop and automatic circuits are inoperative, 
and the tuning meter also is not used. Headphones 
and/or a loudspeaker reproduce the signals. 

b. COMP. : 

The equipment functions as an Automatic Direction 
Finder, making use of both the loop and sense antennas. 
The heading of the airplane, in degrees, relative to the 
direction of the location of the station being received 
is automatically indicated by an Azimuth Indicator. 
At night, it is important not to use bearings on stations 
located more than 100 miles away, as serious inac- 
curacies may result from doing so. Headphones and/or 
a loudspeaker reproduce the signals. 


2. Band Switch. 

This switch is located in the lower right-hand corner 
of the panel and controls the frequency band covered by 
the Tuning Control as follows: 


190 to 440kc 
500 to 1050kc 
1000 to 1750kc 


a. Band Number 1 
b. Band Number 2 
c. Band Number 3 


& ae If 6 


OPERATION 


The band ranges are shown on the panel and are ar- 
ranged so that the position of the Band Switch knob 
indicates the band in use. The movement of the, Band 
Switch knob also controls a dial-masking shutter which 
permits the operator to observe the dial scale of that 
particular band only. For example, when the Band 
Switch knob is turned to the 550 to 1050kc band, the 
dial scales for the other two bands are automatically 
concealed. 


3. Tuning Control and Calibrated Dial. 

This control is located directly below the dial at the 
center of the panel. Clockwise rotation of the control 
causes clockwise rotation (lower frequencies) of the 
dial, and similarly, counter-clockwise rotation of the 
control results in counter-clockwise rotation (higher 
frequencies) of the dial. 


4. Volume Control. 

This control is located in the upper left-hand corner of 
the panel. Clockwise rotation of the control increases 
the volume of reproduced signals, and counter-clockwise 
rotation decreases the volume. 


5. CW OFF-ON Switch. 

This switch is located in the upper right-hand corner 
of the panel, and turns the Beat Frequency Oscillator 
(BFO) on (right) and off (left). The BFO may be used 
as an aid in tuning a station too weak to hear, but still 
strong enough for the equipment to perform as a Direc- 
tion Finder. With the CW switch "ON", tuning is ac- 
complished by rotating the Tuning control back and forth 
around the desired station, and listening for zero beat, 
on either side of which a whistle will be heard. When 
the zero beat point is reached, the Tuning Indicator 
should simultaneously show maximum indication. The 
CW switch may now be turned "OFF". 


6. Tuning Indicator. 

This indicator is located between the Tuning dial and 
the CW switch, and is used as an aid in correctly tuning 
to a station. The Tuning control is rotated for maximum 
indication on the meter for a given station. See para- 
graph 5, Section III, for tuning procedure with CW 
switch "ON". 


C. AMPLIFIER UNIT. 


This unit contains the circuits and components asso- 
ciated with the i-f amplifier, demodulator, audio and 
power amplifiers, compass amplifier, and the auto- 
matic control functions. The rear of the unit also 
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Figure 3-1. Front Panel Controls on Tuner Unit 


houses the power supply components. The unit has no 
controls on its panel. It contains the necessary recep- 
tacles for the cables, which maybe of any required 
length, electrically connecting the amplifier to the 
other units. 


DB. AZIMUTH INDICATOR. 


This instrument is a Separate unit which may be mount- 
ed on the airplane instrument panel. The circular scale 
is calibrated in degrees of azimuth. The ''0'' degrees 
position normally is used in "homing" or flying directly 
toward a radio station that has been tuned in on the 
Orienter. 

The indicator is electrically connected to the loop 


antenna assembly by a cable of any required length. 


E. LOOP ANTENNA ASSEMBLY. 


The loop antenna assembly contains the loop antenna, 
motor and associated gears for rotating the loop, and 
the indicator transmitter which permits indications to 
be obtained on the Azimuth Indicator remotely mounted 
on the instrument panel. The loop antenna assembly 
is protected by a tight-fitting, plastic housing. The 
loop antenna assembly is electrically connected to the 
Amplifier Unit and the Indicator by a cable of any re- 
quired length and to the Tuner Unit by a cable having 
any length between 10 and 46 feet. 


GENERAL MAINTENANCE 


A. OVER-ALL BLOCK DIAGRAM AND CIRCUIT 
DESCRIPTION. 


Figure 4-1 is an overall block diagram of the equip- 
ment. A brief description of the overall operation of 
the equipment follows: 


1. ANT. 

As mentioned in Section III, in the "ANT" position 
the equipment functions as an ordinary radio receiver, 
with the automatic control circuits disconnected. The 
signal picked up by the sense antenna is fed to the r-f 
amplifier VT-3, and converted to an i-f frequency of 
465kc by the converter tube, VT-4. The gain of VT-3 
and VT-4 is varied by the "R.F. GAIN" control. The 
resulting i-f signal is amplified by the two-stage i-f 
amplifier, VT-101 and VT-102, and fed to the second 
detector, the diode section of VT-103. The AVC circuit 
is not used in this mode of operation. The resulting 
audio is then passed to the first section of the twin 
triode a-f voltage amplifier, VT-107. The second sec- 
tion of VIT-107 serves as a phase inverter. The output 
stage is a push-pull amplifier, VT-105 and VT-106. 
The audio output is fed to headphones and/or a loud- 
Speaker. 


2. COMP. 

in this position, the equipment functions as a compass 
receiver, utilizing both the loop and sense antennas. 
An important characteristic of the loop antenna is that 
the signal picked up by it is 90 degrees out of phase 
with that picked up by the sense antenna. The signal 
picked up by the loop antenna is fed to the r-f amplifier 
VT-1. The output signal from VT-1 is subjected to a 
phase lag of 90 degrees and is then fed to VT-2 which 
is a balanced modulator. A signal of 115 cps is also 
introduced into this stage in such a manner that the 
r-f output is modulated at 115 cps ina phase determined 
by which edge of the loop is nearer the transmitter. The 
output signal from VT-2 is combined at the grid of VT-3 
with the signal picked up by the sense antenna. The two 
signals add either constructively (in phase) or destruc- 
tively (out of phase). The resulting signal is amplified 
by VT-3, converted to 465kc by VT-4, amplified at the 
i-f frequency by VT-101 and VT-102, and finally de- 
tected by VT-103. The resulting 115 cps output voltage 
from VT-103 is either in phase or out of phase with 
respect to the original 115 cps voltage applied to VT-2. 
This output voltage is fed through a suitable phase 
shifting network to the compass voltage amplifier, 
VT-107, in an arrangement similar to that used for 
audio reception. The output stage is a push-pull am- 
plifier, VT-108 and VT-109, with the secondary of the 
output transformer feeding one winding of the loop 
motor. The direction of rotation of this motor is deter- 
mined by the phase (+90° or -90°) of the 115 cps volt- 
age applied to one winding with respect to that applied 
to the other winding. This phase, in turn, is deter- 
mined by the position of the loop. 


A 115 cps voltage, derived from the power supply and 
of the same phase as that fed to VT-2, is applied to the 
other winding of the loop motor. A 115 cps voltage 
derived from the loop signal will cause the loop motor 
to rotate the loop to the null position where no signal 
is received. The Azimuth Indicator, which is driven 
by the indicator synchro transmitter, will now indicate 
the heading of the airplane, in degrees, relative to the 
direction of the radio transmitter location. 


B. THEORY OF TUNER UNIT. 


1. ANT. 

a. R-F Amplifier. 

In this position, switch S7 opens the cathode of the 
loop amplifier and balanced modulator, VT-1 and VT-2 
respectively, (described in paragraph 2 of this section) 
and also short circuits the AVC voltage for these stages. 
The signal picked up by the sense antenna is fed to the 
r-f amplifier, VT-3, a type 12BA6 remote-cutoff pen- 
tode. Switch S3 selects the proper coil for the grid 
circuit according to the desired frequency band. In 
addition, switch S3 also effectively grounds the elec- 
trically ungrounded terminals of the unused coils to 
avoid interaction between them. Since the AVC circuit 
is not used, the r-f gain must be controlled manually, 
and R8 is used for this purpose by varying the cathode 
bias of VT-3 and VT-4, the converter. R6 and R11, 
respectively, provide minimum bias and prevent over- 
loading the two stages when the "R.F. Gain" control is 
in the maximum gain position. Switch S4-A selects the 
primary of T7, T8, or T9 as the load for VT-3, and 
the signal is induced in the corresponding secondary 
as determined by S4-B. As in other sections of this 
switch, S4-A short circuits and effectively grounds the 
unused primaries, and S4-B connects the ungrounded 
terminals of the unused secondaries together. 

b. Converter Stage. 

VT-4 is a type 12BE6 pentagrid converter and com- 
bines, in one tube, the oscillator and mixing functions. 
The oscillator elements are the cathode, pin 2, the grid, 
pin 1, and the screen grid, pin 6, acting as the oscillator 
plate. These elements form a Hartley oscillator in 
conjunction with the coil T10, T11, or T12, and asso- 
ciated capacitors, selected by S5-A and S5-B, which 
also effectively cuts the unused coils out of the circuit. 
The remaining elements in the tube, along with the 
common cathode, act as the mixer section of the con- 
verter, with the coupling of the oscillator voltage ac- 
complished by the common electron stream. The 
resulting 465kc i-f signal developed in the primary of 
T13 is induced in the secondary. 


2. COMP. 
a. R-F Amplifier. 
In this operation, the signal from the loop antenna 
is fed to the primary of the r-f coil, T1, T2, or T3, 
selected by S1, and is inductively transferred to the 
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corresponding secondary and the grid of the r-f am- 
plifier VT-1, type 12BA6 remote-cutoff pentode. S1-A 
also short circuits unused primaries, while S1-B grounds 
unused secondaries. Resistor Rl and capacitor C7 pro- 
vide cathode bias for this stage. As mentioned in Section 
Il, the signal picked up by the loop and that picked up 
by the sense antenna are in phase quadrature, in a sense 
determined by which edge of the loop is nearest the 
transmitter (figure 4-2, A and B). The output circuit 
of VT-1, coil Ll.and capacitor C9, resonates well below 
the lowest frequency received, so the voltage applied 
to VT-2 is retarded 90 degrees with respect to the ori- 
ginal loop signal. This phase shift makes the resulting 
signal either in phase or out of phase with the signal 
picked up by the sense antenna (figure 4-2, C). 

b. Balanced Modulator. 

The signal is coupled by capacitors C10 and C11 
to the grids of the balanced modulator VT-2, a type 
12AU7 twin triode (figure 4-2, D). Resistor R4, un- 
bypassed, supplies cathode bias. The two grids of 
VT-2 are effectively placed in parallel for r-f by capa- 
citor C12. A115 cps modulating voltage from the power 
supply is also impressed on the grids in phase opposition, 
through resistors R2 and R3, respectively, which are 
connected to opposite ends of autotransformer T14 
(figure 4-2, E and F). The effect of this 115 cps voltage 
is that first one section of tube VT-2 amplifies the 
signal, and then the other. Since the plates of VT-2 
feed opposite ends of the center-tapped primary of the 
interstage coupling transformer, either T4, T5, or T6, 
as selected by switch S2-A, the result is equivalent to 
shifting the effective primary of the transformer from 
one half of the winding (terminals 8 and 7) to the other 
half of the winding (terminals 6 and 7). This action 
reverses the phase of the signal induced in the second- 
ary of the transformer selected by switch S2-B (figure 
4-2, Gand H). Switch S2 also effectively short circuits. 
and grounds the unused coils. 

c. Common R-F Amplifier. 

The signal thus derived from the loop antenna and 
that received on the sense antenna are combined in the 
secondary of the selected interstage coupling trans- 
former. The two signals are thus either in phase or 
out of phase with each other, with the signal from the 
loop antenna modulated by 115 cps in addition to the 
modulation, if any, being transmitted (figure 4-2, I and 
J). The combined signals are amplified by the r-f 
amplifier VT-3. Cathode bias for this stage is pro- 
vided by resistor R6 and capacitor C21. Switch S7 
short circuits R8. A meter M in the cathode circuit of 
VT-3 serves as a tuning indicator. AVC voltage is 
applied to the grid by a decoupling network composed 
of resistor R5 and capacitor C18. 

d. Converter Stage. 

The composite signal is fed to VT-4, the pentagrid 
converter, and converted to a 465kc i-f signal, as de- 
scribed under "ANT" of this section. However, in the 
present COMP operation, the cathode bias of tube VT-4 
is fixed by resistor R11. The resulting 465kc i-f signal 
developed in the primary of T13 is induced in the sec- 
ondary. 

e. I-F Coupling System. 

Since the i-f amplifier is in a separate unit, and since 
it would be difficult to transfer the signal at a high im- 
pedance from one unit to the other, an impedance trans- 
formation is effected by capacitor C30 in the tuner in 
conjunction with capacitor C140 in the i-f amplifier 


section of the Amplifier Unit. A simplified schematic 
of the i-f coupling between the units is shown in figure 
4-3. Ry13 and Ry 40; represent the internal loss re- 
sistances of feanetocmer T13 secondary and trans- 
former T101 primary, respectively. The circuit may 
be analyzed by theoretically disconnecting the cable 
between the units and observing the impedance first at 
the output of the Tuner Unit, and then at the input of 
the Amplifier Unit. Figure 4-3B shows that the im- 
pedance looking toward the output of the tuner, ter- 
minals 6 and 4 of transformer T13, consists of the 
capacitive reactance of C30, the inductive reactance 
of T13 secondary, and R113, all in series. Since the 
circuit is tuned to resonance, the two reactances cancel, 
and the impedance at terminals 6 and 4 of T13 is the 
low value of Ryz33, the loss resistance. The impedance 
looking toward the input of the i-f amplifier, terminals 
6 and 4 of T101, is likewise the low value of Rz,101. 
Hence a low impedance cable may be connected between 
these two low-impedance points. Capacitor C140, 0.01 
mfd, has low reactance to the 465kc i-f signal, and so 
serves to connect capacitor C30 across the secondary 
of T13, and capacitor C101 across the primary of T101, 
respectively. Thus, as far as tube VT-4 is concerned, 
the secondary of transformer T13, in conjunction with 
capacitor C30, acts like a parallel-tuned resonant 
circuit (high impedance), which it is between terminals 
-3 and 4, Similarly, the grid of VT-101, the primary 
of T101, with C101, behaves as a parallel-tuned resonant 
circuit which it is between terminals 3 and 4. 


C. THEORY OF AMPLIFIER UNIT. 


In the following paragraphs, the theory of operation 
of the various circuits of the unit is discussed. Dif- 
ferences in circuit operation caused by turning switch 
S7 from ''COMP" to "ANT" ‘positions will be discussed 
as they arise in the respective sections. 


1. I-F Amplifier. 

The i-f amplifier consists of two stages, VT101 and 
VT102, each utilizing a type 6BJ6 remote-cutoff pentode. 
Cathode bias for each stage is provided by resistor 
R101 and capacitor C141, and resistor R107 and capa- 
citor C142, respectively. With switch S7 in the "COMP" 
position, the full AVC voltage is fed by a decoupling 
network composed of resistor R105 and capacitor C107 
to the grid of tube VT101. The AVC voltage applied to 
this stage is reduced when switch S7 is in the "ANT" 
position. The coupling between stages is by a conven- 
tional interstage transformer T102. 


2. Second Detector and AVC Rectifier. 

The signal from tube VT-102 is inductively coupled 
by transformer T103 to the second detector, a diode 
section, pin 6 of VT-103, a type 6AT6. Resistors R111 
and R112 constitute the load and voltage divider for 
this section of VT-103. The portion of the audio signal 
across resistor R112 is coupled by capacitor C118 to 
the grid of the triode section of this same tube. 

The signal from tube VT-102 is also capacitively 


coupled by C114 to the other diode of VT-103, which 


serves as the AVC rectifier. The AVC voltage is 
developed across resistor R110, filtered by resistor 
R109 and capacitor C138, then fed to the various stages 
by appropriate decoupling networks, as already described. 
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Figure 4-5. Schematic of Loop 


3. Beat Frequency Oscillator. ‘ 

The triode section of tube VT-104, a type 6AT6, is 
used as the Beat Frequency Oscillator (BFO), arranged 
in a Hartley oscillator circuit in conjunction with trans- 
former T107 and associated components. Switch S6, 
in the Tuner Unit, turns the BFO on by completing the 
cathode circuit. The plate voltage for this stage is 12 
volts and is obtained, with a 24 volt d-c primary source, 
from the appropriate point in the series-connected tube 
heaters. With a 12 volt d-c primary supply, the plate 
voltage for tube VT-104 is obtained directly from the 
primary source. Coupling from the BFO to the second 
detector, VT-103, is accomplished through capacitor 
C109 and the capacity of two turns of insulated wire 
wrapped around the lead going to pin 6 of VT-103. The 
BFO is adjusted at the factory to operate on a frequency 
of 465kc. Both this voltage, and that of the i-f carrier 
of the received signal, are introduced into the second 
detector. The two voltages will beat with each other 
upon detection and produce a resultant audio voltage 
whose frequency is the difference between 465ke and the 
i-f of the received carrier signal. When a signal is 
correctly tuned in, the i-f signal produced from its 
carrier will have a frequency of exactly 465ke and 
therefore a difference frequency of zero, or zero beat, 
will occur at this point. The signal will be tuned to 
its maximum strength at this point, as indicated by the 
tuning meter in the cathode circuit of tube VT-3. 


4. A-F Voltage Amplifier. 

The a-f signal at the plate of tube VT-103 is divided 
by resistors R113 and R117. The portion of the a-f 
voltage across resistor R117 is coupled by capacitor 


C120 to the "AUDIO GAIN" control R12, actually mounted 
in the Tuner Unit, and mechanically ganged to R8, the 
"R.F. GAIN" control. From here the a-f voltage is fed 
to the grid, pin 7, of a second a-f voltage amplifier, 
one section of twin triode VT-107, type 12AX7. A suit- 
able network limits the response of the a-f amplifier 
at the lower audio frequencies, so that very little 115 
cps signal passes through this amplifier. The common 
unbypassed resistor R126 provides cathode bias for 
both sections of VT-107. 

The audio voltage developed at resistor R123, the load 
for the first section of the tube, is coupled by capacitor 
C123 to the grid of one of the power output amplifiers, 
VT-105, which is connected in push-pull with VT-106. 
A voltage divider, resistors R120 and R121, feeds the 
proper amount of voltage to the grid, pin 2, of the other 
section of VT-107. This section serves as a phase 
inverter driving the grid of the other power output am- 
plifier VT-106. The output from one section of VT-107 
is of equal magnitude and opposite phase with that from 
the other section of VT-107. Thus the grids of the 
push-pull output amplifier are driven in the-proper 
manner. 


5. Audio Power Output Amplifier. 

The audio power output stage is a conventional push- 
pull amplifier employing two power pentodes VT-105 
and VT-106, type 6AK6. Bias is obtained by the un- 
bypassed common cathode resistor R119. The output 
from,this stage is coupled to either a loudspeaker or 
headphones by output transformer T104. The loud- 
speaker is connected to terminals 4 and 5 (ground) of 
T104, and the low-impedance headphones are connected 
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Figure 4-6. Tuner Unit Tube Layout and Alignment Location 


to terminals 6 and 5. Both types of reproducers are 
connected through a plug, P102. 


6. COMP Voltage Amplifier. 

The entire a-f voltage at the plate of tube VT-103 is 
coupled by capacitor C129 through a dividing and low- 
pass filter network, composed of resistors R134, R135, 
and capacitor C130, to the grid, pin 7, of another voltage 
amplifier, one section of twin triode VT-110, type 12AX7. 
The filter action of the network permits the 115 cps 
voltage to be applied to VT-110, but proportionately 
reduces the amplitude of the higher audio frequencies. 
The network also provides enough phase shift so that, 
together with that provided by the remainder of the 
circuit, the voltage applied to the loop motor by the 
COMP power amplifier lags by 90° the output voltage 
from the second detector, VT-103. Cathode bias is 
supplied to both sections of tube VT-110 by the unby- 
passed common resistor R133. 

The 115 cps voltage developed at resistor R131, the 
load for this section of the amplifier, is coupled by 
capacitor C127 to the grid of one of the output ampli- 
fiers, VT-108, which is connected in push-pull with 
VT-109. A voltage divider, resistors R128 and R129, 
feeds the proper amount of voltage to the grid, pin 2, 
of the other section of VT-110. This section serves as 
a phase inverter driving the grid of the other power 
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output amplifier VT-109. This arrangement provides 
the proper magnitude and phase of grid driving voltage 
for the push-pull output stage. 


7. COMP Power Output Amplifier. 

The COMP power output stage is a push-pull ampli- 
fier employing two power pentodes, VT-108 and VT-109, 
type 6AK6. Bias is obtained by the unbypassed cathode 
resistor R127 in addition to 12 volts obtained by using 
the tube heaters as a voltage divider across the 24-volt 
d-c primary supply. With a 12-volt supply, resistor 
R127 is connected to the 12-volt source. The output 
from this stage is fed to output transformer T105, which 
is tuned to 115 cps by capacitor C126 in the primary 
winding, and capacitor C125 in the secondary winding. 
Resonance is required to insure that the 115 cps voltage 
fed from the amplifier to one motor winding is 90° out 
of phase with that furnished by the power supply to the 
other motor winding. 

The secondary of the output transformer T105 is 
connected through plug P102 to one winding of the loop 
motor. The other winding of the loop motor is supplied 
with fixed phase 115 cps voltage. As explained in Section 
IV, the motor will turn the loop in such a direction that 
the ldop will be brought to a null position where no signal 
is received by it. Actually, the loop will overshoot the 
null position somewhat, resulting in a phase reversal 


AMPLIFIER, TOP VIEW 


AMPLIFIER, BOTTOM VIEW 


NOTE PRIMARIES,OF LF TRANS- 
FORMERS TIOl. TI02. AND T103 ARE 


TUNED FROM BOTTOM, SECONDARIES 
FROM TOR 


Figure 4-7. Amplifier Unit Tube Layout and Alignment Location 
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which causes the motor to turn the loop in the opposite 
direction, overshooting again, and so on. This con- 
tinuous reversing.is known as hunting and is a positive 
indication that the equipment is functioning. 


8. Power Supply. 

The power supply furnishes all operating voltages 
for the equipment. A vibrator, fed through a hash filter 
* composed of inductance L101 and capacitor C131, 
interrupts the 24-volt d-c source at a 115 cps rate, and 
applies the voltage alternately to terminals 1 and 3, 
and then 2 and 4 of the primary of transformer T106. 
It' accomplishes this by alternately grounding terminals 
1 and 4, since the common terminals 2 and 3 are per- 
manently connected to the ungrounded side of the 24 
volt d-c supply through the hash filter and current 
limiting resistors R137 and R138. Buffer capacitors 
C133, C134, and C139 are used in conjunction with the 
high voltage secondary to prevent high surges of current 
from damaging the contacts of the vibrator. The high 
a-c voltage obtained between terminals 7 and 10 is 
rectified by tubes VT-111 and VT-112, each a type 6X4, 
and together connected as a full-wave rectifier. The 
resulting pulsating d-c voltage is filtered by capacitors 
C135, C136, C121-B, C121-C, resistor R142 and in- 
ductance L103, and distributed to the required points 
in the Amplifier Unit, and in the Tuner Unit through 
plug P101, the cable, and plug Pl. A separate winding 
on transformer T106, brought out by terminals 11 and 
12, supplies 115 cps, fixed phase voltage to transformer 
T14, tube VT-2, and to the loop motor. The higher 
frequency components of this voltage are removed by a 
filter composed of capacitor C132 and inductance L102. 

With a 12 volt d-c primary source, certain changes 
must be made in the power supply to adapt it to opera- 
tion on the lower voltage. These changes are indicated 
on the schematic, figure 4-9. As shown, the two pri- 
mary windings of transformer T105 have been connected 
in parallel, with the center taps, terminals 5 and 6, 
connected together and to the ungrounded side of the 
12 volt-d-c source. Each end of the parallel-connected 
primaries, terminals 1 and 2, and 4 and 5, is alternately 
grounded by the vibrator. The tube heaters must also 
be adapted to 12 volts by connecting each pair of series- 
connected tubes in parallel with all other pairs. 


D. THEORY OF LOOP ANTENNA AND AZIMUTH 
INDICATOR. 


An important property of a loop antenna is that it 
exhibits marked directional characteristics as far as 
its signal pick-up ability is concerned, particularly in 
the vicinity of a minimum, or null point. However, 
an ambiguity of 180 degrees exists. That is, the loop 
antenna can indicate that a transmitting station is lo- 
cated, say, along a North-South line from the receiver, 
but it alone cannot determine whether the station is 
North or South from the receiver. The sense antenna 
eliminates this uncertainty. 

The loop antenna used in this equipment consists of 
a total of 21 turns of wire, split and balanced to ground, 
wound on a phenolic form approximately 5-3/4 inches 
long by 2-3/8 inches wide by 3/8 inch thick, witha 


territe core. With this arrangement, no additional 
electrostatic shielding is necessary. 


When the motor turns the loop, the indicator synchro 
transmitter also rotates accordingly, and this shift in 
position causes the Azimuth Indicator on the instrument 
panel to assume a corresponding position. This action 
takes place because, for each position of the synchro 
transmitter movable winding, or rotor, a different volt- 
age is induced in the fixed windings, or stators, and 


these voltages are fed by the connecting cable to the © 


stators of the indicator instrument. Since the rotor of 
the synchro transmitter and that of the indicator are 
fed from the same voltage source, and the stators are 
electrically connected together, any change in the volt- 
age across the stators results in a corresponding change 


in position of the indicator to match that of the synchro — 


transmitter. 
E. TROUBLE SHOOTING. 


When trouble shooting the Lear Radio Compass, the 
technician can follow the usual procedures employed 
when servicing ordinary electronic radio equipment. 
A thorough study of the block diagram and schematic 
diagrams should be made in order to gain familiarity 
with the function of each component in the equipment. 
One precaution should be noted here: 


CAUTION 


NEVER OPERATE THE EQUIPMENT WITH 
THE LOOP MOTOR DISCONNECTED, 


_ Operating the equipment with the loop motor discon- 
nected will destroy the vibrator. This is because of 
the high surges brought about by changes in impedance 
appearing at the primary of transformer T105 caused 
by operating the secondary with a reduced load across 
ite 

The following Trouble Shooting Chart should be of 
considerable help in isolating the source of malfunction. 
Before consulting the chart, the technician should 


obtain all information available regarding the nature of 


the complaint. 
NOTE 


In operating the equipment when removed from 
the aircraft for servicing, testing, or checking, 
the technician will find it advantageous to use a 
Bench Test Cable Assembly, Lear Part No. 
96551 which is available on order from the 
factory. This permits rapid inter-connection 
of units and facilitates testing. 


When making a bench test setup, the technician may 
encounter difficulty with vibrator hash. It may be neces- 
sary to resort to extensive filtering and shielding of 
the power source and amplifier. If possible grounds 
should be made in the same relative position as in the 
aircraft. Vibrator hash will cause the loop to rotate 
in one direction, resulting in errors in COMP mea- 
surements. It will also cause the noise level to be 
excessive, particularly on Band 1. 
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NOTES: 


FOR 12 VOLT OPERATION: 
|. CHANGE CONNECTIONS OF POWER TRANSFORMER TIO6 
AS SHOWN IN DETAIL I. 


2. REMOVE R139 AND R137AS SHOWN IN DETAIL I, 
3. REMOVE WIRE CONNECTING POINT *Z" TO POINT “YS 
4. CONNECT POINT*2Z“*TO POINT “Xx: 

5. CONNECT POINT “Y° TO GND. 

6 CHANGE R136 FROM 3-4 OHM TO 0.85 OHM. 
7.REMOVE R 138. 


2 TURNS 
INSULATED, 
NOT SOLDERED 


C143 


C132 C144 
47 O01 
iL_l6 VTitl 
6X4 
rig2 L103, 
fs 68, 2 oe 


ci2iB6 ci2ic 
20 20 


GND FOR 
12V ONLY 


lb 


R140 
2K, 1W 


UNLESS NOTED ALL RESISTORS ARE I/2W. 10 %. 
UNLESS NOTED ALL CAPACITOR VALUES ARE 

IN MICROFARADS. 

CHANGES AFFECTING THIS SCHEMATIC 

MAY AFFECT DECAL. 

FOR INTER-UNIT CONNECTIONS REFER TO 
CABLING DIAGRAM FIGURE 4-6 


BOTTOM VIEW OF 
T1Ol TIO2 TIO3 BFO. 


FOR 


12 VOLT OPERATION 


Figure 4-9. Schematic of Amplifier Unit 
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1. BAND SWITCH SHOWN IN BAND NO. I POSITION. 
BAND 1-200 TO 440 KC/S 
BAND 2-475 TO IOSOKC/S 
BAND 3-1000 TO I750 KC/S 


2. ILF-465 KC/S 
3. FOR INTER-UN!IT CONNECTIONS REFER TO CABLING 

DIAGRAM FIGURE 4-6 SEE NOTE 6 = 
4. UNLESS NOTED ALL CAPACITOR VALUES ARE IN MMFD. <4 ; 
5. UNLESS NOTED ALL RESISTORS ARE 1/2 WATT, 10%. 
6. S-7 SHOWN IN RECEIVE POSITION. 
7 FOR I2VOLT INSTALLATION CHANGE HEATER WIRING: 


REMOVE WIRE CONNECTING POINT “Y" TO °Z". 
CONNECT POINT “Z°TO GROUND. 

CONNECT POINT *x~ TO “Y~. 

CHANGE DL TO I2V. LAMP. 
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: RESISTANCE VALUES SHOWN ON TAPPED TRANS- 
FORMERS APPLY TO ENTIRE WINDING. 


ALL FILAMENT WINDINGS ARE LESS THAN 
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SGR-58h RECBIVER LABORATORY WORKS HET LABORATORY. WORKS Hi 


TITLES General Alignment and Trouble Shooting Procedures for the 
SCR-58h Receiving Systen. 


Equipmenta: TS-1558/UP Signal Generator 
} T$-268/U Grystal Rectifier Test Set 
TS=352 
TS-117/GP Wave Meter Test Set 
TSs=28 ; 
SCR=58) Receiver Components (Laboratory Arrangement ) 


INTRODUCTION: 


The purpose of this laboratory exercise is to acquaint the student with 
tha location and function of the various receiver circuits, the proper 
alignment of those circuits, and tne locating of troubles that might 
exist in the circuits. | 


PROCEDURE: 


i. Lab position atarting: procedure 
A. Make sure ail the equipment is plugged into the AC jins 
B. Check to see that the following connections exists 
(3.) Loca asc.(klystron) output cable connected to the 
signal mixer assembly « 
(2) Signal generator(TS-155) RF jack connected to the 
Signal mixer assembly, 2 
(3) Signal generator (TS-155 jeither TRIGGER jack connected %6 
TRIGGER IN ja ck on synchroscope (TS-28 ) 
{) Remote video amplifier jack 1202 (output of receiver Prange 
channel) connected to the signal IN jack of aynchrosc ape 
CG. Turn on all the equipment and check that pilot lights are gilow= 
ing, if thay are not, do the following in order:check that the 
unit is plugged in, check the fuses, check the piiot Ramp. Lf 
none of these faulty, call the instructor. 
D, Allow the equipment to warm up for five minutes(i5 minutes to # 
half-hour in the field} and then proceed. 


2, Equipment contro. settings | 
A. Adjust the jocal oacil lator (kiyatron ) REFLECTOR VOLTS and fine 
tuning knob slightly to obtain a crystal current meter reading 
of between 0.25 and 0.5 ma. If the crystal current is above 
this limit, reduce the local oscillator-to-crystal coupling by 
turning the thumbscrew on the mixer assembly. If crystal cur- 
rent cannot be obtained, call the instructor. 
B. Synckroscope(TS-28 ) control settings 
- (2) VIDEO GAIN at i. 
(2) FAST SWheP ADJUST. at extreme ecounter<clockwise position 
(4) Sweep. selector at 25. : 
(y) TRIGGER SELECTOR at EXT( = or £) 
(5) CALIBRATION MARKS at, OD. ’ 
(6? VERTICAL CENTERING adjusted to place the sweep one=haif 
‘anch from the tap of the scope BOLE SM, 
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SCR~58 RECEIVER LABORATORY WORKSHEET j LABORATORY: WORKS HRT 


TITLE: General Alignment and Trouble Shooting Procedures for tho _ 


SCR-58h Receiving Systen. 


Equipments: TS-155B/UP Signal Generator 


TS-268/U Crystal Kectifier Test Set 

T3=352 

TS=117/GP Wave we ter Test Set 

TS=28 

SCR=58y Receiver ee set Een re: 


INTHODUGTION: 


The purpose of this laboratory exercise is to acquaint the student with 
tha Location and function of the various receiver circuits, the proper 
alignment of those circuits, and tne locating of troubles that might 
exist in the circuits. 


PROCEDURE: - 


Ae 


mM 


Lab position starting procedure 


A.. 


B, 


A. 


Make sure all the equipment is plugged into the AC lins. 

Check to see that the following connections exists 

(i) Lecai osc.(klystron) output cable connected to the 

- Signal mixer assembly. 

(2) Signal generator(TS=155) RF jack eonune tan to the 
Signal mixer assembiy, 

(3) Signal generator (TS-155 Jeither TRIGGER jack connected to 
TRIGGER IN ja ck on Ponahpnadope (tac28:) 

{) Remote video amplifier jack 1102 (outpat of receiver range 
charmel) connected to the signal IN jack of synchroscope.. 


- Turn on all the equipment and check that pilot lights are giow- 


ing, If thay are not, do the following in ofder:check that the 
unit is plugged in, check the fuses, check the plist iamp. If 
none of thesy faulty, call the instructor, 


» Allow the equipment to warm up for five minutes({i5 minutes to a 


haif=-hour in the field) and then proceed. 


. Kquipment control settings 


Adjust the jocal oscillator(klyatron) REFLECTOR VOLTS and fine 
tuning knob slightly to obtain a crystal current meter reading 
of between 0.35 and 0.5 ma. If the crystal current is above 

this limit, reduce the local oscillator=to-crystal coupling by 
turning the thumbscrew on tne mixer assembly. If crystal cure 


rent cannot be obtained, call the instructor. 


B, Synchroscope(Ts-28 ) control settings 


(1) VILEO GAIN at i.. 

(2) FAST SHLbP ADJUST. at extreme counter-clockwise position 

(@) Sweep. aelector at 25. 

(i) TRIGGER SELECTOR at EXT( = or #) 

(5) GALIBRaTION MARKS at, OFF, ee 

(6) VERTICAL CENTERING adjueted to place the aweep ehe~heif 
‘anch from the “top <4) the scops screen. 


(7) HORIZONTAL CENTERING adjusted to place the start of the sreep 
at the extreme laft edge of the scope screen, | j 
(8) INTENSITYaand FOCUS adjusted as required for a clear pre- 
sentation. 
G, Adjust the signal generator (T5=155) by placing CALIB. knob in 
- middie position and RF OSC switch to the left, zeroing the needle 
on the PONER MONITOR mater. Next place the RF OSC awitch to the 
ON position and adjust RF OSC OUTPUT knob until the needle reade 
full scale .(200). Place CALIB. knob on INT TRIG position. Now 
set the rest of the controls as follows: 
(1) OUTPUT TRIGGER FHER. at 2K 
{2} PULSE WIDTH at 1. 
(3) RF ATTENUATOR at &0 
() GOARSH PULGE DELAY at, 0 | | 
(5) FINE PULSE | ELAY from one-quarter to one-half turn clockwise 
(6) RF TUNING is turned slowly until a video pulse appears on the scope 
(7) Identify pulse by moving PULSE DELAY controls. Pulse shouid 
move along eweep base line. 


3. Receiver alignmant procedure(This precedure will be followed when align= 
ing the receiver lab set-up. The receiver alignment in the van wild 
accomplished in accordance with inatructions set forth in Ghapter 15 of 
TM 11-252). A separate procedure is needed because of the iack of a 
transmitter in the lab set-up. ) 

A. Preliminary alignment 

(i) Turn the local osc.-to-mixer Coupling adjustment counter=clock- 
wise until it is approximately three-quarters of the way out. 
thie wili protect the crystal. : 

(2)Set the REFLECTOR VOLTS control (K1822) to 10., 

(3) Gonnect the mijlliametor between jacka J1805(4) and J1806(=) on 
the front panel of the seciilator unit. 

{) Turn the GRID VOLTS CONTROL (R817) in a clockwise direction 
until the milliammater reads about 15 ma. 

{S) Connect the voltmeter be twean pinfS of Vi805 and the cathode of 
the klystron (¥21803). Adjust the COMP, VOLTS CONTROL until the 

. meter reads zera (Q), 

(6) Gonnect the milliammeter between 31805 and di806, using the 
50 milliamp range. ; | 

(7) Adjust the KEFLECTOR VOLTS CONTHOL until the kiystron osciilates 
This 4g indicated by a sudden maximum current eading on bhe 
crysta}) current mater M701. - 

(8) Keadjust the GRID VOLTS CONTROL for a reading of 18 miliiamps. 

(9) Readjust the RENLECTOR VOLTS CONTROL for a maximum reading on 
the crystal current meter. In some cases, two values of voltage 
will give a maximum crystal current reading. in this case, 
set the REFLECTOR VOLTS CuNTKOL at the point of highmst voltage, 

B, Tuning the local oscillator(klystron) 

(1) Normally, the proper tuning of the klystron is accomplished 

by setting the gride spacing of the kiystron by varying the 
GOARSE and FINE tuning knob and then varying the reflector volte 

contre) so that the klystron is oscillating ie in the second 
mode of operation and at 4 frequency of 30 ms above o¢ beiow 


ae 
Pa 


o 


== 7 


y 7 ; 4 ' : pe 3 , 


the transmitter frequency. In the absence of the fixed 
frequency of the magne tran , the klystron will be tuned 
to the set frequency of 200 me as directed dn €2 5); 
and (4) of 3.8. 
(2) Tarn the FINE and COARSE Pesone rey controls frebugt the 
entire range of their travels, always maintaining maximum 
. oscillations as indicated by a maximum reading on the crystal 
current meter by varying the setting of the reflector votes 
contxol, This step will insure that the RLY etron is capable 
of oscillating over its full range. 
{3} Monitor the output of the klystron by sahpeee une A Wavemeter. 
| T5227, to moniter jack J180), on the front panel of the oseii- 
lator unit. Vary the micrometer knob until the meter of the 
wavemeter is peaked, er reads a maximum, Hecerd the reading 
_ and apply this figure to the chart, on the back of the tast set, 
Then determine the frequency at which the kiystron ig operating. 
(NotesIf the kiystron ie operating above the desired frequency, the 
gid spacing ghould ba varied by rotating the COARSE and FINE 
knobs COUNTERCLOCKWISE If below, rotate controls CLOCKWISE } 
ADIAYS REMEMBER TO READJUST THE REFLECTOR VOLTSSMONTRO] FOR &$ 


BAXIMUN CRYSTAL CUXKENT READING AF THEH, ANY GHANGE IN THE GRID 
SPACING. - Set frequency for 2500 me, 

(i) When the klystron has been set for a fequency o 2600 @ fe 
the reflector volts cGontrel set far a maximum ¢rystai current 


reading, the Kiystron-to-mixer adjustment ahd be varied sa 
the crystal current reading ia between 0.15 and 0.5 ma. For 
purposes of uniformity, a crystal current reading of 0.3 ma, is 
desired, 
G. Adjustment of the voltage regulator circuit. The purpeso of this 
circuit is to develop a reguiated 120 volty which is used in various 
eljrcuite in the receiver. Proper alignment is as follows: 
(2) Remo ve V702 
(2) Connect voltmeter batween pin#6 of ¥702 and ground. 
(3) Adjuut the VOLTAGE REGULATOR ADJUST R 7e7 for a reading of 120 vol’ 
D. Alignment of the automatic gain contros eee The purpose of thi 
eircuit is to control the amplitude of the received signal which is 
being applied to the Automatic Tracking Gircuits. For weak signais, 
maximum gain of the I} strip is desired(therefore AUC obtpat should be 
zero(O). However, shovld the receiver signai output exceed a pre- 
determined value, this AGO circuit will develop a aegative voltages which 
will be applied to the grids of the first and second If amplifiers, 
decreasing overail gain of the if strip and thus weducing the signa. 
amplitude being applied to the Auto.Track.ckts. Adjust aa follows. 
(1) Kemove V702 
(2) Turn the AGC-OFF switch to OFF (In the van, turn S170 a4 tO MANUAL) 
(3) Set VOLUME CONTROL ¢o MAXIMUM{iocated below crystal current mter) 
ve Connect voltmeter between pin#l of V701 and ground. 
5) Adjust AGG ADJUST contrel to giwi esre (Q) reading on vobtmater 


LsBORSTORY aDJUSTMSNTS OF THE SCR -— 584 
I R2aNGH SYSTEM ( TM 17/:1524,Chapter 16) 
d 
“2. VOLTAGS aDJUSTMENT 
Bs Adjust line voltage to 115 volta -~c, 


bd. The range unit should be allowed to worm up at least 20 minutes 
before aticupting a aaaieee ts, 


Ce Check tho voltarc between SE19 on the range unit chassis and 
ground. jt’ shovld be #Qo0 volte dec. Tao adjustment is made 
by the VULTaGs »DJUS? contol on the range power supply chassis 

2. 2000 Yard SW 
PAdParRat iow 
(1) Torn NaRROW GaT3 WIDTH and W1DS Gata WIDTH controls to a 


‘ minimum (countere-cleckwise), This removes the gating 
volteges Irom both scorss. 


(2). adjust INTENSITY and FOCUS controls of both scones for a 
sharp pictvurs, 


be. OSCILLATOR TUNING 
(1) adjust OSCILLATOR TUNING control until the sweep on the 
2000 yard scope is ocmmended to-nmeximum, (Tu may be nec 
ossary to roduce the diameter control to keep the nicvure 


on ths scope), 


(2) This control seldom nesds chenging after once being sect 
correctly, 


Ce Dish Tar 


(1) adjust the DIAMETER control for a nicture about 2 inches 
in diancter, 


(2) This control may have to be changod from time ta time as 
other convrois are adjusted, 


(3) Final sctting will bo nade Ks give a swoop tr-ce just a 


Little jarger then the innor reference circle 3tcnaed on 
he range dial 
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GQ. Gai TeRIc 


(1) 


adjust the CaNTERING controls to pesition the sweep in the 
Genter ofthe scepe, 


e, PdHaASd and BabahCu 


adjust the PHassd aud BaLANCs controls t> keen the swoep 
circular, 


Since the two controls interact, thoy must be adjusted 
alternately. 


She refcronce circles etched in the range dinl may be usod 
to judge ths circuierity cf the sween, 


“3. iULTIVIBRaTORS 


& PRéPaRraTION 


Place the TasT-.VIDSO switch on the rango indicator unit in 
Teo we7eicion, With'a tost Iced in tho’ TSST.VIDgO jack, 
waveforms at any test jack in the rango unit may be observed 
on the range scopss. 


b. 20 KO MULTIVIBRATOR 


(1) 
(2) 


(3) 


Ce ae 


(1) 


Put tost prod in J6l2 -n the range chassis, 


#ojust the 20 KC MV unti re) 

Oni VRareuOD yard scopo.. diets 2 bustraved, DolLow (samo as 
waveform 'B" on page 190 cf tho SUR-584 Service Mriiual 

WM 11-1524), 
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& stoticnary pattern will be obtained cvor n fairly wido 
range of adjustment of the crntrel, Neto the linits cf 
this rango and sot tho 20 KO MV eccntrol in tho riddle, 


WOULTIVIBRATOR 


With tho test pred still in J612, adjust tho 5 KC MV 
control until a pattern of feur hums apnfars on the 


952-24~Tr Mono (1). “2% 


ae witty Sieve ‘she cae site 9 


. = 


thap eat, it teate the pobre: ot cae 


phate. aon Reds <a } a ; 
“AE Sect Woda gual tit gall 48) 
tad BY eae sae Sie ce ace 


seweaey a ae - 


hay 
Sua} 


: att oi ips ty. feb ae A 
4 Spal iy me a 


33,000 yard scons. (This is the samo wavefcrm as "C" on 
peee 190), Here sgain, tho correct sotting is half—way 
Detwocn the two pints whore tho pattern fails tc romain 
S =] 


DS: (ORE Vane eid 3 


rondabdle pice sur 


(2) >) If) the \ranzorunit jusici, it may bs neerssary 
tc adjust the 32,000 yard panse, balaonec and dianctor 
NV 
Vv 


QO Gi 


controls befcr r 
(3) Be sure the picture shows just a single trace and net a 
deuble ne, 


(4) Note the two »ositive trigger pips cn cach hurm in tho 
figures (pesitiv: pips peinting inward), The presence 
of these twe pips indicate thet the 20 kc miltivibrater 
is operating in proper modo, If cnly cne pip is present 
om cach hump, a slight readjustment of the 20 ke milti- 
vibretor will cerroct the condition, 


(5) wWhon the above sottings °f the 20 ke and the 5 ke mltivibrators 
are correct, the following waveform will be cbtained from 
J613, This waveform is "DS, paso 190, ond is obdtained on 
the 32,000 yard scope. 
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(6) Occasionally the abeve wavoferrn cn J613 may be fuzzy or 
jittery. Ifa slight roadjustmont ef ‘the 5 ke :mbti- 
vibrater dces net curroct this, precoed tr the 1,7 ke 
maultivibratcr edjustuent for it say be interacting with 
the 5 ke imltivibratcr, 
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d. 1.7 KO bULTIVIBRATOR 


(1) Using J614, adjust the 1,7 KC MV until o stxblo pattern of 
3 swoovs, as shown below, appears on the 328,000 yard secno 
(Figure "3", nage 190), 


(2) Woen tho 1.7 ke multivibrater is ccrractly adjustod, the 
following wavoferm shnuld be cbtainod at J615, (Fig tF", 
onge 190), The eorrect adjustment is in tho middle of 

the stablo rango, 


(3) This is the wevoform from the 1.7 ke clinnor, so that 
adjustment cf the 1.7 ke meltivibretor will affect beth 
wavoforms obtained from J614 and J615, 


F 


oe. If the frequency cividing circuits wore badly nisacjusted, it 


Will be necessary to check cach edjustucent again, since tho 
thrae opltivibreters interact: to escmo desres, nock fer a 


stabls waveform atcll jacks. 615, 614, 613, end 612, If any 
Circuit appears unstable, a slight touch-up cf tho adjust- 
ment is ali that shoulda be roquirsd, 


NOT: Tho waveform obtained at J613 (Figure "D", page 190) 
often will bo affscted by, a slight misndjustmont of the 
oewe Se AS WoL ine tho S icc rultivibrators. 

“QZ. 32,000 YaRD SiaaP 


a2. Adjust DlahsTorR, CSNTSRING, PHaS# ond BALSNCS ccntrels fr a 
contored circular picturs, 


b, If it is found that the range scope pictures cannot bo made 
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circulor, and it is known that Paints has sae eas te throw 
out tho adjustmont of the swoon transfermors,.refor to TM 11-1524 
for thoir adjustront; 


5, OTHER aDJUoTiVTS 
a, TRIGGER DiLaYy 


(1) Tarn tho TRIGGSR DELaY eentrel te minimun (ccunter- 
clockwiss). 


(2) With the test lead in J620, turn wp tho TRIGGER DilaY 
ecntre] until the second trigger epucars on the 32,000 
yerd scope, See fisure belcw (sans. es Figure "Q" on 

pege 190). 


(3) Using J623, resdjust slishtly the TRIGGSR DELAY control 
until. the ead pip riding within tho sate shown bolew 
appears in the contor of the goto, This is the cerrect 
adjustient ef tho triggor delay (errrect coincidence of 
the trigsor gate and the 82 ke sine wave in the trizger 
solecter stago), This illustraticn is "P% on page 190, 


$s 


a Ne 


(4) Now place tho test lead back in J620. If the socend nin 
doss not fall undor tho zero calibraticn of the 32,000 
yard seope, it nay bo nocessary to leoson the cathode ray 
tube and retate it slishtly. (Fe yr finel adjustnont of the 
cathode ray tubo pesition, the loading odgeo ef the trans 
nitted pulse should be usod instead of the trisgor fron 
J620). 
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b. WIDE GatS WIDTH 


Ce 


de 


(1) 


(2) 


WIDS 


(1) 


(2) 


Turn INTAUSITY down until the picture just blanks cut on 
the 32,000 yard scope, 


Tarn WIDd Gali wIDTH control cleckwiso until the ond cf 
the wide gate is soparated from the beginning by about 
1/2 inch, See figure below. 


GaT3 DaLayY 


The transiitting end rocciving systens should be on for 
this adjustment. (Whon working with the range unit alonc, 
the position of the transnittor pulse is elasely anprox- 
inated by tho yositicn of the trigger cbtained at J620). 
adjust the WIDE CATS DiLaY se thet the start cf tho wide 
gato occurs 1/4 inch before the transmittor pulse, This is 
shown below. 
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NARROW Gata WIDTH 


(1) 


(2) 


Turn NakROW GaTs WIDTH eontrol up until a gate sf approx 
inatoly 1400 yards is cbtaincd on the 2000 yard sconce, 


Adjust INTSNSITY until the ungated sweep just apnoars 
suporinposed on tho narrow gato, thon turn dewn tho 
intonsity until only the narrew gato romains, Readjust 
the narrow gato width for 1400 yerés, 


NagxkROW Gata DaiLay 


(1) 


(2) 


(3) 


The narrew gate dolay is properly adjusted when tho narrow 
gato (ebtained fron J625) tracks the 32,000 yord hairline 
from zcrc range tc 32,000 yards, 


If the rango unit hes bien medificd by additicn of R16794, 
it should bo sect in the middle of its rango and net used 
in the succocding stops, 


Set the 32,000 yard range heirlins on 4000 yards, 
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(4) Adjust R634 (the NaRROW GaTS DaLaY contrel on the frent pancl) 
until the narrow gato is oe ee areund the range hoirline 
on the 32,000 yard scope. This is shown in figure "A" below. 


me. = 


ri ™ 


Oe a » 


A Be 
(5) Set the 32,000 yard rango hrirline on 28,000 yards, 


(6) adjust R636 (the NaRROW GaT3 DaLaY control on tho roar top 
of the range chassis) until the narrow gate is again centered 
around the 32,000 yard range hairline as shown in figuro "3B" 


(7) Repeat stops 3 throurh 6 until the narrow gate tracks tho 
$2,000 yard rango hairline smeothly throughout the cntiro 
engo of zoro to 32,000 yards, (On seme sots it night bo 
necossary te sacrifice porfoct adjustment below 2000 yards 
to insure smeoth tracking through tho majcrity of the range). 


(8) he final chock for ecrroct tracking, Of course, is to throw 
the T4ST-VIDLO switch to VIDSO and observo tho 2000 yard 
hairline to sec that it romains on the 1400 yard narrow gate 
throughout the tracking rango, If aha Site road justnont 
of R634 and R636 will be in crdor, NOTE: Deo not vary these 
controls enxvugh to retate tho narrow sine through ae, full 
2000 yar rah yey 


(9) The positicn of the narrow sato hairline is indicated belew, 


4300 er 


NOT: wWhon opornting the SCR-584, tccasicnrlly tho 
positicn of 2634, tho nerrew gate contrel on tho frent 
penol, will beccme misedjusted dus to accidentel bumping 

fob Gk rh ate seihed i Wnen this cccurs, turn the rango hairlincs 
back inte tho main bang, and adjust R634 until the main 
bang shows on tho 2000 yard scone, Adjustment of R636 on 
the tcp roar cf tho chassis is net necossrry since the 
tracking Detween R636 and R634 has net boon altered, 
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THE SOUTHEASTERN SIGNAL SCHOOL 
Camp Gordon, Georgia 


INFORMATION SHEET 
NATURAL AND ARTIFICIAL MAGNETISM 


Unmagnetized molecules are jumbled. 


Magnetized molecules are lined up. 


All north poles 
face one way 


All south poles 


x face other way 


Every magnet has at least one north and one south pole. 
Break magnet - still have north and south poles. 


EN each) 
Nw _sgiw_st{n sins} 


Pattern of lines of force about a bar magnet. 


WEN 


END 
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Figure !. SHAPE — 


Concentric circles radiating at all 
points from the center of the 


straight conductor, 
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Figure 2. DIRECTION— 
Right angles (90°) to the conductor. 
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Left Hand Rules to Determine Field 
Direction and Coil Polarity. a 
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Figure 3, To determine FIELD ——* 
DIRECTION when direction of 


current flow Is known. | 
Grasp conductor in left hand so | 


that thumb points in direction of 
current flow. Fingers will point 


in direction of magnetic field. 
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Figure 9, To determine COIL 
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POLARITY when direction of | 
current flow is known. 

Grasp coil in left hand sothat 
fingers point 
flow around coil. Extend thumb | 
at right angle to fingers. Thumb 
will then point tonorth pole of — 
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© 200-400 Kc 
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NOTE: THIS SWITCH IS COMPOSEO OF GANGED SECTIONS 
Swis,SwiB, SwiC, Swid, AND SwiE. 
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Figure 56. Radio Receiver, BC-779-A, -B, schematic diagram. 


IST AF A-F DRIVER 
c25 vi4é 
0.05 mF JAN- 6FE 


4 


1.7000 


c30 
—=O25MF 


-S0v + 346v Less 
4 af 
ps. res. *© 


esvae 


LP-105h 


Ce ee ee ee ee ee ee eee 


T. S7O0US 


’ v , \ 
Bas ae The es ae Pegs MR 
i) aa Nes a | Sa 


ts a } m 
ny of 


AAGTow tes ang 


iw 


ee eee ee ee. 


aa sd i 
Pah 1 alltel 


Gate aaa ee 
ATES, Sees 


ily ASP 


ret aoe dept lanl i 
4h ey PL nen nN ne 


Wg 


hadactiby ys hein Aha 


an a 


ee 


Ahh og lea, 


; i it ny ‘a ie i.¢ Wi 


fe td Naa bis vy 
. sem Fahl) ange al hi 


(Ua Fie be sade nad 
RE iy 


i. by Cg a ee mn: 


eS /Ltg vO uoSteydoW 44g Amay 


Ol9 


NOILNGINLSIC OV 


200 90 0 


AW 


EXCIFER, Piz, 


os 
~< 
mM 
oe) 
Oo 


a) 
= 
DS) 
.@) 
NW 


See le 
ve “ag ae 
1 int IT Abra pegh Roppr, ae the aed 


‘ es 
= “eqeithonl wedi 
{ 
} iy 


Ros 


‘ 
er 


vee 

ih LP ee < 
aie had se ben ah 
yh De eee 

\ 


7 het tl \ 
RL) 4 Len 
Si aif ge aly Mere 
cry oe d i = 
ar 


~~ 


ao | 
i 
Wy 


5 


jai ' ee “ ane 
igtthh a bow dhe Me em ha aire wee : aed ae 
c Ae na ras 
: <p ae sg 


i 


grin at ni 

sie oe = 

A VA 2? c A 
AILS WthBY 


Persisa y 


bins 7 2, 


di-v 
Ji-v 
SI-U 
Ai-zy 


79/e7g *O Bosseqaon 34 Luay | 
er 0-24d1-S1-2/21-3-11 


< *sayoz1ms y90)10;ur fo Burum uw sbunys ta3fo wosborp s1ynmaYyosS—-O19-Og 4271}wsUDLT OLpDY 


hee as ew am am oe URS kn ee ANG oe ewes ees es es ee se oe ee ss ss a Oe ee 
Hi Rees ; = lor les ytepeseiy pelian eres peo ov gpa anally onee hraeree at mn once ameatlcre ct mana mad nea UnR os natant ss ana mm nat mt ra od ara % 


! peer oh | - f\ 
! hs seated Lye ! 
j = | oD 1 $i3ND0S 4O 
ol? a | > \ MaiA WOLLOG 
1 i 
, AS Se i aisha La #2 i cci-1n 
ett ++ toi th 
I 
ee ee Le HT 6: 
t fom [x | O jo 
{ 6 Ria | TW av 
= MIME G0 Ek ee en mad 
! 19999 i) 3; f ¢ O00 4 Lak Letina | SNOILDINNOD L3x90S Bent 
| § Si ' > { ' =a | VOPV-LA NOILD3S | em ee a ee er es ee 
: a: alee Ra tee Sau ASH Kidans | | 
| oe ee AS 2e OVOTEIAg’ © ba ~ Av73u QvO7W3A0 | | 
i 22 eae | 
! Dae mS Jivid | SHDLIMS 
Gy ANE. MOOTW3LNI 

| z Leet | w3IAO? gOL 6EI-LA 
i : Vee Came SYOLV1NO3Y 
r ee woaims #343" | +f FOVLIOA 
1 1 } 301 

-UZ1NI | 
| uZA0D 


— 


vv3u — 


~ aby 


-—— 


5 @ 8 o a Q 2 


—— = -- = 


Bes 


u3¥"0d t 
| 31V1d oms ° 4 51 4 poe Bere | Aozi| 
ms 3OVLIOA~ Si N33u9 
| 1931044 “TF ANIWW 14 OI a3 | 


eee ee Se See ee ee ee ee 


YIdWV LN 
*  OOI-LA 
< 


i 

| 

| 

| 

| 

| 

| 

| 
vs Ato | 
H 

| 

| 
ca 


i BERIE | 
i SET e OU LNOD 
i =7OULNOD Yaddn 
10 LNO5> 
| Te 
j “292-09 Ee AGI 1 
pee eee on | ve 
vr 
S Fe, a | 
os 
| 
| ne 
Q31VIONI | a yt 
Bare etl I y 
IW 
pokes as auv S3nIvA TW | a 
Ba JLON 
Ye . : 
mis 
ee i 


318v9 
SIVLNIINOD 


ee ee ee ee ee ee eee ee ee ee ee ae 


{ 
fos sv 
3wWwS Juv ing 


‘NOILD3S 
YyOLV INGOW 


V000 ev 
ross 
a ™ 


Roose es er ey (ae re aa a a 


/ 
1 ae say eas atayn3n?s Tinn | 
7 22 tava 8d 38. 
a &@ a3] ONvd auv © & Fo ms Sion ape SNINOL 
aqQd ~~ S Ad S6-LA rs WHO 1 i rs (>) 0 Dw 8t-Or | 
{ r st? “f 9 w3alua Pe NVHL $S37 3¥V SONIONIM LN3NVTIS TWF e i nt 
yc d ONIONIM 3YILN3 OL Alddv SU3NY 3} ~y "ems ss \ 
. a‘ hoe -SNVUL O3ddV¥L NO NMOHS S3N1VA SONVASISIY. is awore A 97 wNNaaNy | 
" J . a oe et EP UP Se ers CSD er Tw ERP Ste TOR Or UE 6 EE OS 


Stree Pay i % yA t. “~ 
/\ e7 7 4 } . .y) 1 \ 5 Oar San 
wt - o r | $v € iN A” my us 

; ze 
fir Pee ae , : 
. bt ~2 


tet ei 4 


eas 
pouuda 


tac. LS ee 
idan od THE. SOUTHEASTERN SIGNAL SCHOOL hoe 
AEC, Camp Gordon, Georgia 


r4 
Ys 


DIAGRAM us 


RIA 3 
C1028, -0! UF. 
-2D 

Nn 


a 


r-- 


NOTES < : 
UNLESS OTHERWISE SPECIFIED, RESISTORS ARE IN OHMS, U 
CAPACITORS ARE IN UUF. 


2 SWITCH Si IS VIEWED FROM END OPPOSITE CONTROL KNOB 
3 SWITCH SI IS SHOWN im [OFF] POSITION a a a)J 
| RECEIVE- TRANSMIT 
RELAY 
; iz 15 
: pin 7 
’ _ > £ foL, , = 3 
See LF - i EM, ; COMMFR OCS PMOUr oF BIAS si 4. 
Ber (tr SA SN Hae ; meet | 
| zs ‘% > Ae - " - 
hei 3. ae men i cae se: SERRE COF OFF FuRE 
| ; : aa) can ae : 
SE EE ES a 
Pin? - y; io ; 4 #e if ram ’ ; ry Ws Ya 8 Y Ge Ye Pl Sf a ON Pow > ond pe ‘ . 
‘ a Map mM ee haee fedyMadeik ne i i) wet = - ix x x k 23 SEP Yee rae ae z pa 3 BATTERY CONNECTOR CSET tan Corps ES Frere WE CAH * 
pews - Bre RIN Pf pip LPEE ue ee ee ae Se ee |p 
; agik . = le ~ ba . Cc 2& r ~ 
9 he catch edit y 32, #82 ese. aa8 s BT BERY 120 
Vit A . Pr = 
? Os. B fofe 2 ye gas e vse > ee 
p, re 5H : az : « 
‘4 4 OPO ” ni we 0 4¢ 7 
| ght a & = rm 3 } : 2 
: ‘ ae ©, 
12-B-12/15, ~L3-LP16-D Radio Set AN/PRC-10, schematic diagram. Army Ft McPherson Gea 1620/54 


\ 


iN STRID # \ f ; =a aw ; aan 
; / y Bhi . Sheed ; . : - “ 5 ; 7 ~~” > a 


SCH BLY TERMIAL 


ie 


~~. 


TO V-F 
LOOP 
EQUIPMENT 


TO 'V—F 
LOOP 
EQUIPMENT 


10 ¥—F 
LOOP 
EQUIPMENT 


TO V-F 
LOOP 
EQUIPMENT 


- CHANNEL 2 MODEM 


12-KC 20-KC 
CARRIER TO CARRIER TO 
CHANNEL 2 CHANNEL 4 
—— ——————— oe Oa oe ee eee TO” MODEM MODEM 


SERVICE LOOP as me a 
EQUIPMENT AMPLIFIER-POWER SUPPLY AM-682/TCC-3 


TO SPECIAL { Pe ete ae ee ee a eg a a A) SR 


| CHANNEL |! MODEM 


TRANSMITTING CIRCUIT OF 
AM-682/TCC-3 


SPECIAL SERVICE 


. | TRANSMITTING a | SPECIAL 
| | ------- 


< ~ Alaa aah 


5 |! 
| Saas 
Bl el ko As a cae See as 2 a Se 
| 
=o [raux] | 
= Re 
oA 
<4. 
tnd = 
> [MON] | 
——.. ergs pr hark aE OT TC ay ean ee aa eee Sh a) 
peed RECEIVING PATH 
/ O oe. : etna Gina 7 
O O ~All ODEMODULATOR 


SAME Ietererenamiepn ire ee MT AMPLIFIER 
i Se a Ue NC Mig Be tb Tp bee 
i at ms | 
- ~~ 
Ce oe ae ee 


[a 


- a 
CABLE 
i MATCHING 
Oleh: 


TRANSMITTING 


RECEIVING CIRCUIT OF 
AM-682/TCC-3 


a7 
Ci RN (Pay ke ho ant 


= 
! 
“ RECEIVING — EQUALIZERS 


[TEST PROBE] 
MEASURING CIRCUIT 
Ry eS 
METER | 


CIRCUIT | 
eel 


ORDER WIRE 


CHANNEL 
TALK 
TEST SWITCH 

BD 


CHANNEL 3 MODEM 


1ATTENDANT’S | 
| TELEPHONE |! 
SET | 


Carsley Sapa = srtsa Toy hagt = centage cn - 
1 ORDER | ' HYBRID |! 
col | 


AMPLIFIER 
SWITCH 
CHANNEL 4 MODEM Brien ae 

CARRIER TO SYSTEM 
CHANNEL | ALARM 
MODEM PILOT 


POWER 
lyse SUPPLY 
CARRIER TO 
CHANNEL 3 
MODEM 
SYSTEM TO SYSTEM RINGER- TO BUZZER 
ALARM LAMP OSCILLATOR AND CALL 
LAMP 
CARRIER SUPPLY | 
THE SOUTHEASTERN SIGNAL SCHOOL 
Camp Gordon, Georgia 
Telephone Terminal AN/TCC-3, over-all block diagram. July 1954 


Army Ft McPherson Ga 1181/54 


eee ee ee ey oe 


TO 
SPIRAL- 
FOUR 
CABLE 


SCHEMATIC 
AND 

BLOCK DIAGRAMS 
OF 


RADIO 


THE SOUTHEAS 73 


ay a fi? Ci OL Bd Tes 


li-E-I2Zu-D 
Army Ft McPherson 


Ga 954/54 


JULY 1954. 


cme me ee ee een ee, eee ee es oe ee oe. 


a eee esas acess 


TYPICAL TRANSMITTER TUNING UNIT. | 
. 6 


—— ee 


Se . 
PLUGS CONNECTING TRANSMITT 
cO7 uy VI. 


SEE DETAN + BELOW™, 


& TUNING UNIT. 
7 


ANT. TUNING ! 
INDUCTANCE. 


1106 [1103 
“C6 
¢ 
| o® 
2 
u* | 
s, 
> = ith 
ee ae 
169 ANT. 
Y TUNING 


1147 
25MF. 


1145 
50+ 


129 
177 , 
mic [| : by Vi, veneer ate ANT. INDUCTANCE 
—— sto oto >. |° SWITCH “P" 
ceil | 5 ¥ yeas 
Test O 
KEY ° 
Ci%¢e 1135 O ANT. 
O-F O LOAD *B” 1, 
INTERLOCK Re, Jum P eR af’ 
sien) 334 O—--+-0 Loan “A auG 
TUNING | , 
O O CPSE. 
= © O GND. 
——O———_0 REC. 
RADIO TRANSMITTER BC-I9I-( ). 
SS ES LS I aa aa aa Ma TF AE I NE aa eg 


PRESS TO TALK SWITCH 


_ SLEEVE 
MICROPHONE CONNECTIONS. 


L-61 


608 
1.A-l000V, 


1613] o1sMF 1614] O1SMF. 


Bigee ee ae 
PLUGS CONNECTING TRANSMITTER 


TO TUNING UNIT. 
DETAIL 1. 


PLUG STRIP IN TOP OF 
OPENING WHICH RE- 
CEIVES TUNING UNIT 


= 
= 
v 


7 


J 


LL 
2.Circuit diagram of the Radio Transmitter BC-191-(x). 


er re 


ANT. CIRCUIT SWITCH “N’ 


PLi DMT EMM FE 
SWITCH I14I. 
: 
TONE VOICE 
Q 
et | 0 
penta § 2) 
MEST c 
VW 


ANT. CIRCUIT SWITCH 
SIMPLIFIED SCHEMATICS. 


4 


TUNING UNIT JACK & PLUG NO 


°°” 


n 


POSITION #1 : 


arr ow . 
af Of Fs 


S '» 
h POSITION #2 “N". 
a a 5 , ad role = ? 


a, a 
POSITION #3 "N”. 
(i. oe ee 
(\/ POSITION 34 “N". 


SGHEMATIGC 
AND 
,OGK DIAGRAMS 


RADIO TE 


THE SOUTHEASIE: 
JAM Co CG 


N-E-12Z0-D 
Army Ft McPherson Ga 954/ 


54 


JULY 1954. 


SORE: 


~ WwW ND BH 


11-E-12/11- 


THE SOUTHEASTERN SIGNAL SCHOOL 
Camp Gordon, Georgia 


SCHEMATIC AND BLOCK DIAGRAMS 
RADIO TRANSMITTER BC-191 


TITLE 


Modes of Operation of Radio Transmitter BC-191 
Circuit Diagram of the Radio Transmitter BC-191(*) 
Speech Amplifier and Modulator on Voice Operation 


Speech Amplifier as an Audio Oscillator on Tone 
and CW Operation 


Simplified Diagram of Filament Circuit 


Rectifier RA-34-J, Schematic Circuit Diagram 


July 1954 


i Aette “tots Lewes otha 29. nobtased te ‘pebol 
[oye me 3h bararca's othalt oatd % aergal sweat. 
‘pottenog: estat fie 10d of eligbot be: sop Lath eee 


Levin tt 
arot ae wotatttow othick oa an Parotsers 4 nisoege © 
| Nig “fottereq® WO Sa 


ny 


“aking 29 ) Sasa eM eh arg 530 berttiqate 


7 


ravtget© iy otvasedo® ehhh asttiioel 


BC-34,2 | 


or 
BC-312 


, MODULATER 
Mike 


VOICE OPERATION 


MODULATOR 


Side Tone 


to Receiver 


TONE OPERATION 


|. MODES OF OPERATION OF RADIO TRANSMITTER BC-191 


L, 
k a a , 
i 4 drveeaead 4 a, mene ig 
ak y 4 


e 


= 


” 
4 


pew Rey ete tte OR RTE OY . a 


if « 

3 +h } i 

© sean ignavie 1% 
Mt. Oe 


" ; 
ae dns Ney on amet oes rea y 


hing | 
Socbies Ga 


4 
a 
7 
ay 


pene ter hslre maar rR mA Me 


tap 


‘ent eae Lesa naiiiaind yor eret 


j 
t 


Sie 


a 


é j pcg reer Tan 
a . ‘ ae Re Pa 
; ¥ 
t 
Mi 


7 Pr 
In ‘ ; 
By : 
* 
7 
t 
‘ i 
f \ - 4 
? 
< ap, : 
4 4 § fe 
& y. : 
§ j 
3 at - 
% : 
wir ; ‘ 
¥ rf Y r 
sy 
bd ol 7 ‘, 
; cs i F ’ } 7% i 
: d 3 ; ‘ : : oh 
_ ¥ 1 ‘4 Vege = re ‘ 
; rf Oe ae ‘ Pioasgt. gaan sewed rye . 
eet Ode BET | x 
< i eee ~ 2 , ie ~~ » 
} f > i ; 
4 i ; 
\ is yar ; 
. nf vy 
erga AD A Pe Ay 
; ' keys 7 ve 
“ee ) jst ee ~ “a 


‘ 
——< 
Sy r 


?: 
a ieee 
isp ses ie its  e oi 


ie 


2 eae eh 
oP con® 
7. | Ae an 


4 


‘Boca lager rae oo 


wi we WW : { 
i na d Ae 
a ; 
; Pal 
i a 
‘ » 
} 
ga Fm a me ee tae rt 
ae By HE 
er om es | stot rhaA 


Le ry 
1a - 
* 


mee 8 


¢ 
Nie abbauyr nto eaetnpentnitellas reer 


Rot 


he: 


SN 


rm tf 1106 [1103 


: VOUUGQUUY ] 
; 1167 s.. 
; s ~ r 4 é fi¢% . ? ? 4 w & 


SEE DETAN 1 BELOW PLUGS CONNECTING TRANSMITT & TUNING UNIT. ahd ANT. TUNING ® a otf 
SorWweEV I. 2 INDUCTANCE ) /?1! se 


hi 


If gut BL DIT EMM FP 


. “J 
vv 


SWITCH II4I. 


oa 


- tiie 
eb .0001 MF. 


ERID {$3leswysy 


ie 


Sire 


cw 


1150 
-OOI MF. 


ANT. CIRCUIT SWITCH 
SIMPLIFIED SCHEMATICS. 


ANT. INDUCTANCE 


1130 178 SWITCH “P" 
Beals 
TEST 5 
KEY + co 
Cies_e'*' O ANT. 
O O LOAD °*B” eas 
Re Jumrer a POSITION #1 "N". 
O O LOAD "AT ay) 
O O CPSE. 
@ O GND. 


—O———_O REC. 


RADIO TRANSMITTER BC-I9I-( ). 


‘HOF LASELL 


PRESS TO TALK SWITCH . c ; "A 
/ RING 
PRN es a 
TIP POSITION 83 "N”. 
_ SLEEVE tae ae 


MICROPHONE CONNECTIONS. 


1613] O1SMF 1614] .O1S MF. 


f\; POSITION 34 “N". 


i234 3 ee Be". sy — eRe) 
PLUG STRIP IN TOP OF PLUGS CONNECTING TRANSMITTER ; > = ANT. TUNING UNIT BC-306-A 
a TUNING UNIT. ; - : \ ‘ 
Ceives TUNING UIT DETAIL 1. DYNAMOTOR UNIT BD-77-( ). sha og cea | SME ns ideas apogee | 
verAtm 2. VINAMYITUR UNIT bUN/ / 


se ee Ee WOT ARN | 
2.Circuit diagram of the Radio Transmitter BC-191-(x). 


. . i d 2 . : : RS X - oy . ‘ : os ie Viay me 


+ 3 4 . - i : meee, Py r 
Nt le or a Ce Sey OTT SsRART 28 


er ka Ra, 
hare nts fo obese ne 


Seow peers Shh 
3 > FEES) 
jn b, r = 3 


» =  * 
» > . Se toss 
- otet 5 agrees 
J . ~ ee ha 2\ ii 
—_— rh > . ——————— a a ees 
M : 4 ?. a. a a ’ 
, A 1 + +> ‘ ms ‘ - oa A 4 @® 
3 “ 
| . - t he “28. Gotan 
; ES - ‘ 2 . . roe 
. 
g it\ r 4 ; 9 . i 
4 . bidet ‘ a ¢ - ---- - o ps 
a tint wl a 7 iis ot 
Sg - 1- : e~ ¥ » i 
+ Saat, e 
o ‘ Mi “ . — - - . 
ome see — P : ; 
* - ] 4 = 
~ , u mt a a 9 a “4 . 
_—— ~ 
~>o . ~a me << 
ws nll ~/ > 2 
eid - —— : Jah 
: . = ‘ 4 2 ; 
ee, wa x 
= 
~~ ey 
, ‘€ . - ~! oni = ? * 
: ; ‘ - 
ie at . > hoe? ee 
- - 
} er pm, 
ee - % me 
J Md - 
4 * 
: a : ji 
. ~ ~~ * . -* 
a 
e 4 ‘ . ia - - 6; 


—~> 


« 
dan +s 
& 


t 
t 
t 
- 
i 
, 
| 
Om 


? 
cok ; 
‘ > * , : ‘ Sar t ; 
c a a | or 
7 > H a 


05> 


‘ ig at 


. 
‘ v 
athe are ot 


: ae eX. et 4 =v" 
a ss ‘ os: d ws ‘ Orr vas ($2530 bot 


, ; ; xu bs F > 


+ ‘ 


RS SOS nana , 


ee To“ 


in a 5, ae of 


908 


aiuo ‘wd OL —_—_< (0) 5 


An ell bill 


OOO! + Ayer awe 


~ a 
. 


NA 
Muy 


ae 


NOOO OYE 
YNQOYQYYO 


6vll 
alg Li-L 3NOHdOWDIN 
)° 
LHD YNWL ‘ ‘ : 2 
wd Ol ae F s 
elll LSii a ye 4s 5 
2y-LA’ r—"\ = a | 5? 
‘GOW . 
6Lil 
| | 13S0V3H 
LIVLNOD 
DVL NG? | eee Sane 
ONIA3M 
3NOLZGIS 


NOLLVUHIO ZOIOA NO HOLVINGOW GNY UATATIGNY HOmaGS 'S 


7 


” t 
ah 5: 
Mca in ? 
‘ rae 
ey 
ek bt a a ne : 


= tg} 
or 
ee 


x 


ee 


ca 


sro, 


ee 


setocet 


ail inee ian eti e e 


2. 


Pe CT 


2 oy 
fot ee 


ABLE PEPE AMER 


NOILISOd 330 NI 
NMOHS 101 HOLIMS 


The, leone bempee ) deem) sump | doo | aac’ . 


— <o 


i 


a 
af 
‘e) 
ih 
wo 
< 


-xX¥ZOSNO 
LOIA 


ei 


— 


er kele TURES | 


i SES « YO MM seCHMe ~ 


pur 
DPC eh RRM ee aaah 
piaPe Gewve rss - 


SH RRERR tb | | 
“pe Feu Re AmMPLITER DMP 


tr 


1. 


? os 
: 
P ‘S Ack >! fh f 
ef bo ff PG 


SNOLIOAIS 


6LIl 


NOILVdddO MO GNV GNOL NO YOLYTILIOSO OLGNV NV SV UBLATIdNVY HOTS ‘Pp 


k: ET - We 
sega e-mail taint 


AV 13a 
SNIAIY 


1W> SIW 


ym quatuvpy fo wnisvip payidiurs 


es) 


6IVBIL 
6€ll O6II 
@ © 
Ue ate ee 
Adi {Ac vl 
Al Avil 
eel! 
ivi 
dWOD . 
AO y OL 
SE M2 
iv-OS poste aaet 
@ se 
S61 3a 
JR 
ES 
gs 
—arer 
W4 MDO 
IDIOAG 9 3NOL 
Mo 


Iv-CS 


ie) @s) 


iv-OS 


@9) 


dWvV1 
LO Nd 


Gs 


‘OW 


‘W'S 


‘GOW 


‘QOwW 


> ‘4 dette Mond an 
a PE 
5 


Salers aid ~- ao cm ait iam rene 
ae an beter 
Fiestas : Sy 
: , 4 i 
nee J 


* ;, : ; r. 7 - wm hides ae? enema 
: ‘ ; * r Pe ona 
ha, tetra aes Aye m : si 

Mae ) 


2 pimp yao eninge me taser 


i) TavgeT ons oe 
ue 


ae 


4 
Se...) 


’ 


eg ne eens 


acme 


Se nee 
web 
ee ie: 


art 


Phat ie cacao tap chen 


: Th hur se 
See prrmarert esc sieahalocdereit meets arrest 


— as, 
£7). 


aah 


ae 


+ 
x 


WIRE COLOR CODE IDENTIFICATION TABLE 


A—GREY N—BLACK AND GREEN 


B—BLACK O—RED AND BLUE 
C—BROWN P—RED AND YELLOW 
D—RED R—RED AND GREEN 
E—GREEN S—BLUE ‘AND YELLOW 
F—BLUE T—BLUE AND GREEN 
H—YELLOW V—CROSSED RED 
J—BLACK AND RED W—CROSSED BLACK 
K—BLACK AND BROWN X—CROSSED GREEN 
L—BLACK AND BLUE Y—CROSSED BROWN 
M—BLACK AND YELLOW Z—CROSSED YELLOW 


NOTE: COLOR INDICATED IS TRACER COLOR. 
ALL WIRES ARE GREY. 


REF. 

No NAME OF PART FUNCTION 

901 SOCKET FOR CORD CD-370 
902 SOCKET EMERGENCY POWER 
903 SOCKET SO41 FOR CORD CD-151 
$04 SOCKET SO.39 FOR CORD CD-152 
905 BINDING POST GROUND 

$06 SWITCH POWER 

907 LINK 115-230 VOLT LINE SET 
908.1 SWITCH INTERLOCK 

903.2 SWITCH INTERLOCK 

$09 SWITCH PLATE OFF 

910 SWITCH PLATE ON 

911 SWITCH LINE VOLTAGE 

912 THERMOSTAT BLOWER 

913 THERMOSTAT TUBE HEATER 

914 THERMOSTAT PLATE 

915 RELAY TIME DELAY 

916 RELAY PLATE ON-OFF 


918 CIRCUIT BREAKER FILAMENT 
919 CIRCUIT BREAKER CONTROL 
920 CIRCUIT BREAKER PLATE 


921.1 HEATER RECTIFIER TUBE 

9212 HEATER RECTIFIER TUBE 

922 BLOWER VENTILATION 

923 PILOT LAMP POWER PILOT 

924 PILOT LAMP PLATE PILOT 

926 TRANSFORMER POWER 

927 RECTIFIER CONTROL VOLTAGE 

930 RESISTOR PLATE RECTIFIER BLEEDER 
931 REACTOR CONTROL RECTIFIER FILTER 
932 REACTOR PLATE RECTIFIER FILTER 
933.1 CAPACITOR CONTROL RECTIFIER FILTER 
933.2 CAPACITOR SPARE 

935 CAPACITOR PLATE RECTIFIER FILTER 


990.1 TUBE JAN-866-A PLATE RECTIFIER 
990.2 TUBE JAN-866-A PLATE RECTIFIER 
990.3 TUBE JAN866-A SPARE 

990.4 TUBE JAN-866A SPARE 

991 RELAY PLATE CONTROL 
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THE SOUTHEASTERN SIGNAL SCHOOL 
Camp Gordon, Georgia 


INFORMATION SHEET 
ELECTROMAGNETISM 


1. Shape and Direction of Magnetic Field. 


Fig 1. Shape - Concentric circles radiating at all 
points from the center of the straight conductor. 


Fig 2. Direction - Right angles (90°) to the conductor. 


2. Left Hand Rules to Determine Field Direction and Coil Polarity. 


Fingers will point 
in direction of 
magnetic field. 


Grasp conductor 
in left hand so 
thumb points in 
direction of 
current flow. 


oy 


‘tf 
Grasp coil inleft /' 
hand so that fingers, ; 
point in direction ! 
of current flow : 
around coil. 


Extend thumb at 
right angle to 
fingers. Thumb 
will then point to 
north pole of coil. 


2 


Fig 4. To determine coi] polarity when direction of current flow is known. 
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THE SOUTHEASTERN SIGNAL SCHOOL 
Camp Gordon, Georgia 


SCHEMATIC DIAGRAMS 
STANDARDIZED SERIES OF F-M SETS 


NUMBER , TITLE 
uh Radio Receiver R-108/GRC, Schematic Diagram 
2 AF Amplifier AM-65/GRC, Schematic Diagram 
3 Receiver—Transmitter RT-70/GRC, Schematic 
Diagram 
4 Power Supply PP-112/GR, Schematic Diagram 
5 Receiver-Transmitter RI-66/GRC, Schematic 
Diagram 
6 Set 1 Filament Circuit, Schematic Diagram 
7 Radio Sets AN/GRC 3-8, Power Distribution 
and Control Circuits with Control Box 
8 Control Group AN/GRA-6, Schematic Diagram 
9 Retransmission Circuits 
10 Radio Receiver R-108/GRC, Filament Circuit 
nak Receiver-Transmitter RI-66/GRC, Filament 


Circuit 
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11-E-12/7-L6—D 
11-E-17/12.- p 1 April 1953 


OPERATING SHELTER | 
RI47. 


+300V 


RADIO TRANSMITTER SHELTER 


+295V 


V105 
JAN - 6V6GT/G ’ 
WITH SHIELD RIIO 
25,000*% 
R 109° 
£009 V1I03 
JiO7 TEST JAN-6AL5 


OSS ae eee = 0 3 
Re 

eee SPACE] [MARK] Cll2 

p seat Oe SPACE) MARK) Cl 


LIOS SHIFT DIODE 


NORMAL 
7 S104 


-J\ 110 


SWITCH S104 ead CcCil3 
SENDING IN NORMAL PO 10,000 [ 
V106 oy : 
Speed SPACE 


FREQUENCY SHIFT EXCITER 


NOTE Se 1S SYMBOL FOR FIXED CAPACITOR 


a 1S SYMBOL FOR VARIABLE CAPACITOR 


-150V —150V 
CONTROL. 
UNIT 
TL S61I9S 
Figure 19. Connection of control unit to frequency shift exciter, simplified schematic diagram. 
11-E-12/7-L6=D April 1953 


11-E-17/12- D 


C115 ci28 J104 
50,000 MMF MF 


MIXER > PHONES 
se Rise, 250" 
JAN-6SA7 OR ne q 
0 JAN-6SA7GT/G RIZ9 RI 
iy J? Riel ied — = ans hae 
= ||| =a 4 
e3 = 5 850%, 
. fos 
RI22 Hey VOLUME 
EC R124 
a: de 220% 
Rl23 
0.47 
MEG 
Cl24 Rl25 
0.1 MF 0.27 MEG 
INDICATOR 
JAN-6SJ7 O27 IMEG_ R134 
8 MEG C129 21 i, VIIO 
3 
L108 6 4MF JAN-6E5 
ae La/ cies 3 B50U 
ee} SF 
rd aes 
ners | $ar——f 176 
nites C130 R135 
IMF O.1MEG 
Ccl26 Rl2é 
ro9fve |FREQUENCY mix 3 bee = +295V 
METER 
IN (3 | 
J105 © NOTE x IS SYMBOL FOR FIXED CAPACITOR TL 561205 
Figure 20. Frequency shift exciter monitoring circuit, simplified schematic diagram. 
11-E-12/ 7=-L6-D April 1953 
11-E-17/12- D 3 


3 AMP 


AC S105 z101 
SUPPLY) FIOI ip ‘ 


\ 
/ 


ty 
Loe WS 
og 


-----0 
Soasesvier ate ad 


SV A-C 


rs 
2 


14 
i) 
OVEN 
ON 16 
$108 : 
if 17 


RI40s R142 RI43 R139 Ri38 
2500%* > 630 630% 630% 630% 


Si09 


NOTE aa 1S SYMBOL FOR FIXED CAPACITOR 


TO FREQUENCY SHIFT EXCITER CIRCUIT 


Figure 21. Frequency shift exciter power supply, simplified schematic diagram. 
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12. Power Supply PP-712A/GRC-26A less tone oscillator, schematic diagram. 
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4. Radioteletypewriter Control C-808/GRC-26A, schematic diagram. 
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8. Radio Receiver R-398/URR, schematic diagram. 
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